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PREFACE. 

The  object  in  writing  the  present  work  has  been  to  produce 

a  book  which  should  be  literally  a  manual  in,  point  of  size,  and 

yet  should  include  all  that  is  likely  to  be  required  by  students 

or  practitioners. 

x  In  order  to  save  as  much  space  as  possible,  I  have  omitted 

any  general  description  of  the  anatomy  of  the  female  sexual 

organs  or  of  the  development  of  the  embryo.  These  subjects 

belong  more  properly  to  works  on  Anatomy  and  Embryology 

respectively,  but  they  occupy  no  inconsiderable  space  in  most 

text-books  of  Midwifery.  As  regards  anatomy,  I  have  included 

only  those  points  about  the  anatomy  of  the  pelvis  as  a  whole 

which  have  a  bearing  upon  midwifery.  As  regards  the  develop- 

ment of  the  ovum,  I  have  included  only  what  is  necessary  in 

order  that  tlje  formation  of  the  placenta  and  the  foetal  mem- 

branes may  be  understood. 

On  most  practical  subjects  the  teaching  of  this  book  will  be 

found  to  agree  with  that  generally  adopted  by  British  autho- 

rities. On  a  few  points,  I  have  ventured  to  give  recommenda- 

tions differing  from  the  opinion  of  the  majority.  Among  these 
may  be  mentioned  especially  the  choice  of  leg  to  seize  in  version 
for  shoulder  presentation  ;  the  application  of  a  noose  to  the 

prolapsed  arm  ;  the  use  of  a  serrated  hook  for  decapitation  ; 
the  use  of  the  vectis  in  protracted  labour  with  an  unreduced 

occipito-posterior  position  of  the  vertex  ;  and  the  use,  under 
very  exceptional  circumstances  only,  of  an  oscillatory  movement 
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and  children  obtained  by  the  high  forceps  operation  in  con- 

tracted pelves  (see  p.  495),  appear  to  be  specially  worthy  of 

note,  since  by  many  Continental  and  American  authorities 

this  operation  is  regarded  as  being,  under  these  circumstances, 

much  more  dangerous  than  version. 

49,  WlMPOLE  Stkkm. 
February,  1886. 
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CHAPTER  I. 
215. 
216.  ANATOMY  OF  THE  PELVIS. 

2"" 

'I'hb  study  of  the  anatomy  of  the  pelvis  is  of  primary  importance 
■2,1    1,1,0  obstetriG  art,  since  upon  the  disproportion  of  its  size  to  that 
220 .  itus,  or  abnormality  of  its  shape,  depends  a  large  proportion 
221.  uifficulties  which  are  met  with  in  delivery.    The  pelvis  is  a 

222.  uxe  adapted  for  fulfilling  many  functions  at  once,  and  its 

22-°      ric  functions  are  greatly  influenced  by  the  purely  mechanical 
itions  to  which  it  is  subjected.  It  forms  (1),  a  bony  ring,  by 

eans  of  which  the  weight  of  the  body  is  transmitted  to  the  legs  ; 

5),  an  axis  for  the  movements  of  the  legs  upon  the  trunk  ;  (3),  an 
attachment  for  many  of  the  most  powerful  muscles  of  the  trunk  and 

if  the  legs  ;  (4),  a  cavity  to  contain  the  pelvic  viscera  ;  and  (5),  a 
bony  canal  for  the  passage  of  the  child  in  parturition.  The  rough 
external  surface,  with  many  prominences  to  afford  leverage,  is  adapted 
for  the  attachment  of  muscles,  the  smooth  internal  surface  is  suitable 

for  the  passage  of  the  foetus.  Owing  to  the  erect  posture  of  women, 
the  contents  of  the  abdomen  and  pelvis  tend  to  gravitate  towards  the 
pelvic  outlet.  Hence  there  is  a  mechanical  difficulty,  which  does 
not  exist  in  the  case  of  animals,  in  rendering  the  structures  which 
close  the  pelvis  strong  enough  to  prevent  any  undue  yielding  under 
pressure.  There  are  two  peculiarities  in  the  formation  of  the  bony 
pelvis  which  tend  to  diminish  this  difficulty.  First,  the  considerable 
inclination  which  the  brim  of  the  pelvis  has  to  the  horizon  in  the  stand- 

ing position  has  the  effect  that  the  major  portion  of  the  weight  of  the 
abdominal  and  pelvic  viscera  rests  rather  upon  the  anterior  abdo- 

minal wall  and  anterior  bony  wall  of  the  pelvis,  than  upon  the  soft 
parts  which  close  the  pelvis  inferiorly.  Secondly,  owing  to  the 
curvature  of  the  pelvic  canal,  greater  than  that  of  the  pelvis  of 

B 
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Fig.  1. — Os  innominatum. 

Fig.  2.— Division  between  the  ilium,  ischium,  and  pubes.  . 

attachment  to  the  muscles  and  other  struct
ures  which  constitute  the 

PClIlCin°aimost  all  mammalia;  the  pelvis  is  made  up  of  four  hones  : 
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two  ossa  innominata,  the  sacrum,-  and  the  coccyx.  Of  these,  each 

os  innominatum  is  formed  by  the  union  of  three  principal  portions, 

the  ilium,  ischium,  and  pubes.  These  are  separated  from  each  other, 

generally  up  to  about  the  age  of  twenty,  by  a  triradiate  or  Y-shaped 

piece  of  cartilage,  having  its  centre  at  the  acetabulum.  In  addi- 

tion to  the  pelvis  proper,  the  last  lumbar  vertebra  has  also  to  be 

Figr.  3.— Sacrum  and  coccyx. 
Fig\  4. — Section  of  sacrum and  coccyx. 

taken  into  consideration  in  relation  to  certain  pelvic  deformities. 
The  student  will  be  assumed  to  be  fully  acquainted  with  these 

bones,  as  described  in  text-books  of  anatomy,  and  those  points 
only  which  have  a  special  bearing  on  obstetrics  will  be  here 
considered. 

The  Pelvis  as  a  whole. — The  formation  of  the  pelvis  out 
of  several  bones,  instead  of  as  a  completely  ossified  ring,  serves  a 
triple  purpose.  1st.  It  allows  the  progressive  development  which 
takes  place  especially  about  the  age  of  puberty  in  the  female  sex. 

2nd.  By  allowing  a  certain  degree  of  yielding  of  the  joints,  it 
diminishes  the  risk  of  fracture.  3rd.  It  diminishes  in  some  degree 

the  jar  transmitted  to  the  trunk  and  brain  from  any  concussion  upon 
the  feet. 

•The  pelvis  is  divided  into  two  parts  by  an  irregularly  oval  ring, 
somewhat  approximating  towards  a  heart-shape,  which  constitutes 
the  pelvic  brim  or  inlet,  and  is  the  part  of  the  bony  canal  at  which 
deformities  most  frequently  exist,  and  impediment  to  the  passage  of B  2 
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the  foetus  most  frequently  occurs.  The  upper  half,  or  false  pelvis, 
has  no  direct  concern  with  the  mechanism  of  parturition,  and  chiefly 

Vig.  5. — Female  pelvis,  seen  from  the  front. 

interests  the  obstetrician  by  the  fact  that,  from  varieties  in  its  mea- 
surements, inferences  may  be  drawn  as  to  the  condition  of  the  true 

j-jg,  — Female  pelvis,  viewed  in  the  axis  of  the  brim.  Antcro-posterior  or  conjugate, transverse,  and  obliqiie  diameters  marked. 

pelvis.  The  lower  half  or  true  pelvis,  includes  the  brim  itself  and 
all  the  structures  below  it.    The  parts  requiring  separate  eonsidera- 
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tion  are  tlie  him  or  inlet,  the  outfrf,  and  the  cat%,  or  spac
e  com- 

prised between  inlet  and  outlet.  The  brim  is  formed  by  the  upper 

margin  of  the  pnbes  in  front,  the  ilio-pectineal  line  o
f  the  innomi- 

nate0 bone  on  either  side,  and  the  upper  and  anterior  margin  and 

promontory  of  the  sacrum  behind.  The  promontory  of  the  sacrum
, 

even  in  the  normal  pelvis,  forms  a  flattened  portion  in  the  curve  of 

the  brim,  but  does  not  actually  project  inwards.  In  the  commone
r 

varieties  of  deformity,  it  does  so  project  inwards,  and  causes  the 

shape  of  the  brim  to  resemble  an  actual  heart-shape  or  kidney-shape. 

Fig.  7.— Outlet  of  pelvis.   Anteroposterior  and  transverse  diameters  marked. 

The  cavity  of  the  pelvis  is  bounded  by  the  sacrum  and  coccyx 

behind,  the  pubic  bones  in  front,  the  inner  surface  of  the  innomi- 
nate bones  with  the  sacro-sciatic  ligaments,  and  the  muscles  attached 

to  them  at  the  sides.  The  outlet  is  lozenge-shaped,  and  has  the 
tubera  ischii  at  each  side,  the  rami  of  the  iscliia  and  pubes  con- 

verging to  the  lower  margin  of  the  symphysis  pubis  in  front,  and  the 

sacro-sciatic  ligaments  converging  to  the  tip  of  the  coccyx  behind. 

The  pelvic  brim  is  sometimes  termed  the  superior  strait,  the  outlet' the  inferior  strait. 

Differences  between  Male  and  Female  Pelves. — There 

are  important  differences  between  the  male  and  female  pelvis,  the 

peculiarities  of  the  latter  being  necessary  to  qualify  it  for  its  func- 
tions in  parturition.  The  bones  of  the  female  pelvis  are  thinner  and 

slighter,  and  the  prominences  for  muscular  attachment  less  strongly 
marked.  When  looked  at  from  the  front,  the  female  pelvis  is  seen 

to  be  shallower,  wider,  and  less  funnel-shaped,  the  outlet  being  rela- 
tively larger  in  proportion  to  the  inlet.  As  a  consequence,  both  the 

tubera  ischii  and  the  acetabula  are  much  further  apart.    The  latter 



U  ANATOMY  OF  THE  PELVIS. 

circumstance  causes  the  woman  to  have  a  more  undulatory  or  side- 
to-side  movement  in  walking  than  man.  The  iliac  fossa  are  also 
more  widely  spread  out,  and  thus  give  the  greater  breadth  across  the 

Fig.  8.— Male  pelvis,  seen  from  the  front. 

hips  to  woman's  figure.  A  marked  difference  is  the  greater  width 
of  the  pubic  arch,  which  in  women  is  usually  greater  than  a  right 

Fig.  9.— Mule  pelvis,  viewed  in  the  axis  of  the  1  rim. 

angle,  on  the  average  about  95°,  in  man  less  than  a  right  angle,  on 

the  average  about  75°.  The  depth  of  the  symphysis  pubis  is  much 

less  in  woman,  and  the  sacrum  is  also  less  deep  as  well  as  broader. 

The  obturator  foramina  are  more  triangular,  and  their  vertical 
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diameter  less  in  proportion.  The  dimensions  of  the  brim  are 

manifestly  larger,  and  more  especially  the  magnitude  of  the  trans- 
verse in  proportion  to  the  antero-posterior  diameter.  Looked  at 

from  below,  the  greater  size  of  the  outlet  of  the  female  pelvis  is  still 
more  manifest  than  that  of  the  inlet. 

These  peculiarities  in  the  female  pelvis  are  connected  with  the 
presence  in  it  of  the  female  genital  organs,  and  the  larger  space 
which  they  occupy.  In  cases  in  which  the  uterus  and  ovaries  are 
imperfectly  developed,  the  pelvis  is  not  unfrequently  small,  and 
conversely,  in  cases  of  double  uterus,  the  transverse  diameter  of  the 
pelvis  has  been  found  unusually  large.  There  is  considerable  variety 
in  different  individuals  in  the  degree 
in  which  the  characteristics  of  the 

female  pelvis,  especially  the  large  size 
of  the  brim,  associated  with  great 
length  of  the  transverse  compared  to 

the  antero-posterior  diameter,  are  deve- 
loped. There  are  also  differences  be- 

tween different  races.  In  the  most 

intellectual  races  the  pelvis  is  most 
fully  developed  in  area,  a  difference 
which  must  be  associated  with  the 

greater  size  of  the  children's  heads. 
The  development  is  greatest  in  the 
Circassian  race,  and  affects  especially 
the  transverse  diameter.  In  the  more 

savage  races  on  the  contrary,  such  as 
Negroes,   Hottentots,  Bushmen,  and 

Fig.  10.— Pelvis  of  a  large  monkey. (After  Humphry.) Australian  Aborigines,  not  only  is  the 
size  somewhat  less,  but  the  pelvic 
brim  is  more  round,  from  relative  smallness  of  the  transverse 
diameter,  and  thus  shows  a  slightly  greater  resemblance  to  the  type 
of  the  monkey's  pelvis,  in  which  the  antero-posterior  diameter  is 
greater  than  the  transverse  (see  Fig.  10).  The  angle  of  the  pubic  arch 

•  is  also  generally  not  so  great. 
_  Inclination  of  the  Pelvis.— It  was  formerly  supposed  that, 
m  the  erect  position,  the  plane  of  the  pelvic  brim  was  only  slightly 
inclined  to  the  horizon,  that  is,  that  it  was  nearly  in  the  position 
which  it  assumes  when  the  dry  pelvis  is  placed  upon  a  table,  resting 
upon  the  tip  of  the  coccyx  and  the  tubera  ischii.  A  trace  of  this 
error  still  remains  in  the  term  horizontal  ramus,  applied  to  the 
upper  ramus  of  the  pubes,  whereas  in  the  upright  position  of  the 
man  or  woman,  this  ramus  is  in  reality  more  nearly  vertical  than 
horizontal.    It  was  first  shown  by  Naegele  that  the  plane  of  the 
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brim,  m  the  erect  position,  approaches  more  nearly  to  the  vertical 
than  the  horizontal,  and  he  estimated  the  angle  which  it  makes  with 
the  horizon  at  60°  or  more.  According  to  the  observations  of Meyer,  it  varies,  according  to  the  position  of  the  thighs,  from  45° 
to  100°,  and  in  the  usual  erect  posture,  is  on  an  average  54°-5. 

Fig.  11. — Antero-posterior  section  of  pelvis. 
A  B.  Horizon.  c  i>.  Vertical  line. 

A  n  i .  Angle  of  inclination  of  pelvic  brim  to  horizon,  equal  to  60°. 
e  f.  Axis  of  pelvic  brim.  i,  m.  Mid-plane  of  pelvic  cavity, 
x.  Projection  on  plane  of  section  of  apex  of  ischial  spine. 

(After  Tyler  Smith.) 

Taking  the  angle  at  60°,  it  follows  that  the  height  of  the  promon- 
tory of  the  sacrum  above  the  top  of  the  pubes  is,  on  the  average, 

about  3^  inches.  A  line  passing  horizontally  backwards  through 

the  top  of  the  pubes  passes  below  the  tip  of  the  sacrum,  and  inter- 
sects the  coccyx.  The  tip  of  the  coccyx  is  above  the  level  of  the 

apex  of  the  pubic  arch,  and  a  line  joining  these  two  points  makes 

an  angle  of  about  10°  with  the  horizon. 
In  the  upright  position  the  vertical  line  through  the  centre  of 

gravity  of  the  body  passes  through  a  point  a  little  behind  the 
promontory  of  the  sacrum.  It  corresponds  almost  exactly  with  the 
line  C«D  in  Fig.  11.    For  equilibrium  to  be  maintained,  when  the 
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body  is  balanced  upon  the  heads  of  the  femurs  by  the  aid  of  gentle 

muscular  action,  this  vertical  line  must  be  exactly,  or  almost 

exactly,  in  the  vertical  plane  through  the  points  where  the  acetabula 

rests  upon  the  heads  of  the  femurs.  In  standing  at  ease,  how- 
ever, the  inclination  of  the  pelvis  is  slightly  diminished,  until 

the  strong  ilio-femoral  ligaments,  or  one  of  them,  are  put  upon 
the  stretch,  and  rebeve  the  muscles  in  the  duty  of  mamtaining 
the  balance.  The  vertical  line  through  the  centre  of  gravity 

then  falls  somewhat  behind  the  vertical  plane  passing  through  the 
acetabula. 

In  pregnancy,  or  when  any  abdominal  tumour  exists,  the  pelvic 
inclination  is  diminished.  The  centre  of  gravity  of  the  body  in  its 

new  position  must  be  brought  over  the  points  of  support  at  the 
heads  of  the  femurs,  hi  order  to  maintain  the  balance.  This  is 

effected,  partly,  it  is  true,  by  the  woman  throwing  her  shoulders  back- 
ward, and  so  altering  the  curve  of  the  spine,  but  partly  also  by 

rotation  backward  of  the  whole  trunk  together  upon  the  heads  of 
the  feruurs.  The  effect  which  such  rotation  through  any  given 
angle  will  have  upon  the  position  of  the  centre  of  gravity  will  be 
greater  in  proportion  to  the  height  of  a  woman.  Hence,  in  short 
women,  during  pregnancy,  either  the  inclination  of  the  pelvis  is 
more  dimhiished  than  hi  tall  women,  or,  more  frequently,  the 
shoulders  are  more  thrown  back,  and  thus  the  pregnant  condition 
becomes  more  manifest. 

Articulations  of  the  Pelvis. — There  are  certain  peculiar- 
ities about  the  pelvic  articidations  which  adapt  them  for  the  functions 

of  partmition,  and  accordingly  there  is  a  slight  difference  between 
the  male  and  female  pelvis  as  regards  these  joints. 

Sacro-iliac  Synchondrosis. — The  bones  are,  for  the  most  part, 
firmly  united  by  the  cartilages  which  cover  the  opposed  articular 
surfaces.  But  in  the  adult  woman,  and  especially  in  pregnancy, 
a  synovial  membrane  exists  between  these  surfaces,  and  a  certain 
small  degree  of  movement  is  permitted.  The  nature  of  this  move- 

ment is  a  tilting  of  the  sacrum  backward  or  forward  relatively  to  the 
pelvis  upon  a  transverse  axis  passing  through  the  centre  of  the 
joint.  Thus,  by  the  tilting  backwards  of  the  promontory  of  the 
sacrum,  the  anteroposterior  diameter  of  the  inlet  is  somewhat 
increased,  and  conversely  by  the  tilting  backward  of  its  lower 
extremity  there  is  a  slight  gain  of  space  at  the  outlet  (Fig.  12, 
p.  10).  

v 

The  centre  of  movement  is  nearer  to  the  promontory  than  to 
the  tip  of  the  sacrum.  Hence  the  tip  describes  an  arc  of  a  longer circle  than  the  promontory,  and  the  diameter  of  the  outlet  is  more 
affected  than  that  of  the  inlet.    It  is  estimated  by  Matthews  Duncan 
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that,  by  nutation  forward  of  the  promontory,  the  conjugate  diameter 
of  the  inlet  may  he  diminished  as  much  as  one  or  even  two 
lines,  and  that  to  this  diminution  corresponds  an  augment  at  ion 
of  the  corresponding  diameter  of  the  outlet  of  probably  double  the amount. 

In  this  way  parturition  is  facilitated  in  a  perceptible  degree. 
At  the  early  stage  of  labour  the  woman  is  naturally  inclined  to  be 
up  and  about,  or,   if  in  bed,  to  lie  with  the  thighs  extended  ■ 

and  in  these  positions 
the  promontory  of  the 
sacrum  is  tilted  back,  and 

»  the  pelvic  brim  gains 
its  greatest  dimensions. 
When,  however,  the  head 
is    passing   through  the 

Fig.  12. — Nutation  of  sacrum  during  parturition. 
.  a  b.  Symphysis  pubis. 
c  d.  Ordinaiy  position  of  sacrum. 

c' d'.  Sacrum  in  its  position  of  extreme  nuta- tion.   The  tip  of  the  sacrum  is  carried 
backward,  so  as  to  augment  the  antero- 

posterior diameter  of  the  inferior  strait. 
(After  Matthews  Duncan.) 

outlet  she  instinctively 

draws  up  her  knees  and 
bends  her  body  over  them, 
while  the  contraction  of 
the  abdominal  muscles 

draws  the  pubes  upward. 
The  effect  of  this  is  to 

tilt  the  promontory  for- 
ward and  the  lower  end 

of  the  sacrum  with  the 

coccyx  backward,  and  so 
give  increased  room  at 
the  outlet.  A  similar 

movement  has  been  de- 

scribed as  taking  place,  in  lesser  degree,  by  the  assumption  of  a 
similar  position  in  defecation. 

Symplujsis  Pubis. — The  fibro-cartilage  is  thicker  in  front  than 
behind,  and  towards  the  posterior  part  there  is  a  small  interspace 
lined  by  synovial  membrane. 

Sacro-C'ocajgeal  Articulation. — The  sacrum  is  joined  to  the 
coccyx  by  a  small  cartilaginous  disc  like  that  uniting  the  other 
vertebra?,  and  occasionally  there  is  a  similar  disc  between  the  first 
and  second  bones  of  the  coccyx.  In  the  adult  woman  there  is 

a  synovial  membrane  between  the  sacrum  and  coccyx,  whereby  a 
considerable  amount  of  backward  and  forward  ,  movement  is 
allowed. 

Changes  in  Pelvic  Joints  during  Pregnancy. — In  preg- 
nancy the  cartilages  and  fibrous  structures  become  swollen  and 

softened,  and  the  synovial  cavities  extended,  so  that  the  bones  are 
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separated  slightly  further,  and  the  mobility  increased.  
In  some  cases- 

this  process  proceeds  to  a  morbid  degree,  or  persists  too  long 
 after 

delivery.  Walking  may  thus  be  painful  or  difficult  from
  undue 

mobility  at  the  joints,  especially  at  the  symphysis  pubis.  In  some- 

animals  the  changes  in  the  joints  are  of  more  importance  than  in 

woman.  Thus,  in  guinea-pigs  wide  separation  takes  place  at  the 

symphysis  pubis  in  delivery,  and,  in  the  sow,  tilting  of  the  sacrum
 

materially  enlarges  the  pelvic  canal. 

Mechanical  Action  of  the  Sacrum. — A  vertical  trans- 

verse section  of  the  pelvis  through  its  points  of  support  has  the  form 

of  an  arch,  both  in  the  standing  and  the  sitting  position  ;  these 

points  of  support  being,  in  the  former  case,  the  acetabula,  in  the 

latter,  the  tubera  ischii.  There  is  no  mechanical  analogy,  however, 

to  an  arch  in  architecture,  for  the  opening  out  of  the  arch  is  not 

prevented  by  any  lateral  supports,  but  partly  by  the  ring  of  the 

pelvis  being  completed  at  the  symphysis  pubis,  and  partly  by  the 

strong  and  widespread  union  of  the  ilia  with  the  sacrum.  Nor  has 

the  sacrum  any  analogy  to  the  keystone  of  an  arch,  although,  on 
account  of  its  general  resemblance  to  a  wedge,  it  was  formerly 

compared  to  one.  It  has  been  shown  by  Matthews  Duncan 
that  its  action  is  rather  that  of  a  strong  transverse  beam,  which 

receives  the  weight  of  the  body  at  its  centre,  and  transmits  it,  at  its 
extremities,  to  the  ilia. 

The  weight  of  the  body  may  (by  the  parallelogram  of  forces)  be 
considered  as  made  up  of  two  components,  one  tending  to  force  the 
sacrum  downward  and  forward  in  the  plane  of  the  pelvic  brim,  the 

other  tending  to  force  it  backward  at  right  angles  to  that  plane. 

Taking  the  pelvic  inclination  at  60°,  the  latter  force  is  exactly  half 
the  weight  of  the-trunk,  the  former  a  much  more  considerable 

proportion  of  it.*  jfB^k 
A  section  through  fee  centre  of  the  sacro-iliac  joint  parallel  to  the 

brim  of  the  pelvis  (Fig.  1  3,  p.  12)  shows  that  the  sacrum  is  broader 
below  than  above,  and  that  its  general  shape,  therefore,  is  just  the 
reverse  of  such  a  wedge-shape  as  wordd  be  recruired  to  counteracts 
the  tendency  to  displacement  in  the  plane  of  the  brim.  A  maia 
part  of  the  weight  is  in  fact  borne  by  the  posterior  sacro-iliac 
ligaments  («.  b,  Fig.  13),  by  which  the  sacrum  is,  as  it  were,, 
suspended  from  the  posterior  crests  of  the  ilia.  On  looking  at  the 
section,  however,  it  will  be  seen  that,  near  the  centre  of  the  jointy 
there  is  a  space  through  which  the  general  wedge-shape  of  the 
section  of  the  sacrum  is  reversed.  In  this  way  is  formed  a  notch, 
or  what  in  mechanics  is  called  a  "  bite,"  which  is  of  great  importance 

*  The  exact  proportion  is  sin.  C0°  or  -SG3. 
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an  keeping  the  bones  in  place.  Its  efficacy  is  increased  by  the lact  that  the  posterior  sacro-iliac  ligaments  slant  inwards,  from 
the  ilia  to  the  sacrum  (a  b,  Fig.  13),  and  thus,  in  proportion lo  the  tension  which  is  put  upon  them,  they  draw  the  ilia  more 

* 

Tig.  13.— Section  of  pelvis,  parallel  to  the  brim,  passing'  through  the  points  where  the 
pelvis  rests  upon  the  heads  of  the  femurs,  a  b.  Posterior  sacro-iliac  ligaments. 

strongly  together,  and  keep  the  articulating  surfaces  in  closer 
contact. 

The  general  wedge-shape  of  the  sacrum  does  come  into  play  in 
preventing  its  displacement  downwards  and  backwards  perpendicular 
to  the  plane  of  the  pelvic  brim.  The  tendency  to  separation  of  the 

ilia,  which  its  pressure  in  this  direction  would  produce,  is  counter- 
acted as  before  by  the  slanting  direction  of  the  posterior  sacro-iliac 

ligaments  which  draw  the  bones  more  powerfully  together  in  pro- 
portion to  the  strength  of  the  displacing  force. 

Measurements  of  the  Pelvis. — The  dimensions  of  the 

canal  of  the  true  pelvis  may  be  estimated  by  drawing  any  number 
of  i  imaginary  planes  at  different  levels,  and  ascertaining  the 

diameters  of  each  plane.  Of  these  planes  the  most  important  are — 
first,  the  plane  of  the  brim,  secondly,  the  median  plane  of  the 
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pelvic  cavity,  passing  through  the  centres  of  the  sacrum  and  of 

the  symphysis  pubis,  and  thirdly,  the  plane  of  the  outlet.  The 

median  plane  intersects  the  obturator  foramen  near  its  upper  partr 

and  the  greater  sciatic  foramen  a  little  above  its  centre,  crossing: 
the  ischium  above  the  level  of  its  spine.  (See  Fig.  15,  p.  16r 

and  Pig.  16,  p.  18.)  The  plane  of  the  outlet  is  generally  re- 
garded as  drawn  through  the  apex  of  the  pubic  arch  and  the  tip 

of  the  coccyx.  Such  a  plane,  however,  has  no  fixed  position,  but 

varies  with  the  position  of  the  coccyx  •  and,  further,  except  in  case 
of  ankylosis  of  the  coccyx,  it  is  the  plane  of  outlet  of  the  fixed  bony 

pelvis,  terminating  at  the'  lower  extremity  of  the  sacrum,  which 
determines  the  limit  of  size  of  the  body  which  can  pass  out.  For 

the  coccyx  can  be  pressed  backward  until  the  anteroposterior 
diameter  measured  from  its  tip  exceeds  that  measured  from  the 

lower  end  of  the  sacrum.  Moreover,  the  cfTccyx  being  thus  move' 
able,  and  virtually  endowed  with  elasticity  in  virtue  of  its  connection 

with  the  perineum  and  its  muscles,  any  influence  which  it  exercises 

upon  the  progress  of  labour  is  comparable  rather  to  that  exercised 

by  the  soft  parts  of  the  perineum,  and  differs  totally  from  the 

resistance  of  the  rigid  portion  of  the  pelvis.  Hence  it  appears- 

preferable,  with  Tyler  Smith,  to  regard  the  plane  of  the  outlet  a* 
that  drawn  through  the  apex  of  the  pubic  arch  and  the  lower  ex- 

tremity of  the  sacrum  (m  n,  Fig.  1 6,  p.  1 8).  Such  a  plane  is  inclined 

about  16°  to  the  horizon,  assuming  the  inclination  of  the  pelvic 
brim  to  be  60°,  while  a  plane  drawn  through  the  tip  of  the  coccyx 
is  inclined  only  about  10°,  or  less,  according  to  the  position  of  that bone. 

Diameters  of  -tlie  Pelvis. — In  each  plane  three  diameters  are 
generally  described,  the  anteroposterior,  the  oblique,  and  the 
transverse  (see  Fig.  6,  p.  4).  At  the  brim  the  term  conjugate  is 
frequently  applied  to  the  antero-posterior  diameter.  The  name  is 
taken  from  that  given  to  the  smallest  diameter  of  an  ellipse,  and 
should  not  therefore  be  extended,  as  it  sometimes  is,  to  the  antero- 

posterior diameters  in  the  cavity,  and  at  the  outlet,  since  these  are 
not  the  smallest  in  their  respective  planes.  The  oblique  diameters 
at  the  brim  are  drawn  from  a  point  on  the  ilio-pectineal  line  a  little 
in  front  of  the  sacro-iliac  joint  on  either  side  to  a  point  correspond- 

ing with  the  ilio-pectineal  eminence.  It  is  to  be  noted  that  the 
right  oblique  diameter  (r  o)  is  that  which  starts  from  the  right  sacro- 

iliac joint,  and  the  left  oblique  (h  o)  that  which  starts  from  the  left sacro-ihac  joint.  Some  confusion  has  arisen  from  the  fact  that  some 
French  authors  have  used  the  terms  in  just  the  opposite  sense naming  each  oblique  diameter  from  its  anterior  instead  of  from  its 
posterior  extremity.     Taking  the  average  of  a  large  number  of 
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normal  pelves,  the  following  may  be  given  as  the  standard  measure- ments : — 

_  Antero-poBtciior.         Oblique.  Transverse 
Brim  4-25  4-8  5-2 
Cavity  .  4-7  (5-2)  4-75 
Outlet  4-4  (4-5)  4-0 

The  oblique  diameters  at  the  cavity  and  the  outlet  are  enclosed 
ra  brackets,  as  of  comparatively  little  importance,  since  their  length 
is  uncertain,  not  being  measured  between  bony  points. 

The  rhomboidal  opening  presented  by  the  pelvis  including  the 
coccyx,  when  looked  at  from  below  (Fig.  7,  p.  5),  does  not  lie 
in  one  plane,  the  tuberosities  of  the  ischia  being  on  a  lower  level 
than  the  line  joining  the  apex  of  the  pubic  arch  to  the  tip  of  the 
■coccyx.  It  may  be  regarded  as  made  up  of  two  triangles,  one  side 
being  common  to  the  two,  namely,  the  transverse  diameter  between 
the  tuberosities  of  the  ischia,  the  apex  of  one  triangle  being  the 
apex  of  the  pubic  arch,  of  the  other  the  tip  of  the  coccyx. 

The  following  are  average  measurements  : — 

Between  ischial  tuberosities        .        .  .  .4*0 

Antero-posterior  measured  to  tip  of  coccyx  .  .3-5 
This  may  be  increased  when  the  coccyx  is  pushed 

backward  in  parturition  to  .  .  .4-5 

It  will  be  observed  that  the  transverse  diameter  is  progressively 
and  considerably  dhninished  in  passing  from  the  brim  towards  the 
outlet,  the  effect  of  which  is  obvious  on  looking  at  a  vertical  section 
of  the  pelvis  from  side  to  side  perpendicular  to  the  plane  of  the 
brim  (Fig.  14).    The  diminution  is  chiefly  due  to  a  slightly  marked 
line  of  elevation  running  from  the  brim  at  about  the  position  of  the 

ilio-pectineal  eminence  downward  and  backward  to  the  ischial  spine, 
at  which  point  the  transverse  diameter  is  the  smallest  of  all  the 
diameters  of  the  normal  pelvis.    On  looking  at  a  lateral  view  of  the 

pelvis  from  within  (Fig.  15,  p.  16),  it  will  be  seen  that  this  line 
divides  the  lateral  wall  into  an  anterior  and  posterior  part.  Before 
and  behind  this  elevated  line  are  two  smooth  inclined  planes,  the 

former  looking  slightly  forward,  the  latter  slightly  backw  ard.  These 
are  the  anterior  and  2^>osterior  inclined  planes  of  the  ischium.  This 

narrowing  of  the  lateral  dimensions  of  the  pelvis  from  above  down- 
wards has  a  considerable  influence  on  the  rotations  of  the  foetus  in 

parturition ;  and  the  pressure  of  the  inclined  planes  comes  also  into 

play,  although,  by  some  authors,  an  exaggerated  importance  has 
been  attached  to  them. 

The  antero-posterior  diameter  becomes  considerably  increased  as 
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it  is  traced  downward  from  the  brim  into  the  cavity  of  the 
 pelvis, 

but  is  diminished  again  rather  suddenly  when  the  inferio
r  strait  or 

plane  of  outlet  of  the  true  rigid  pelvis  is  reached.  _  Beyond  this  p
oint 

Fig.  14.— Section  of  pelvis,  side  to  side ;  perpendicular  to  plane  of  brim. 

supposing  this  hone  to  he  pressed  backward  to  its  fullest  extent. 

The  diminution  which  the  antero-posterior  diameter  undergoes  at 
the  inferior  strait  does  not,  however,  alter  the  general  result, 
namely,  that  the  transverse  diameter  is  the  longest  at  the  brim,  the 

oblique  in  the  cavity,  and  the  antero-posterior  at  the  outlet.  It 
will  be  seen  hereafter  that  this  fact  is  of  great  importance  in  deter- 

mining the  movement  of  the  foetal  head,  the  longest  diameter  of  which 
rotates  as  in  a  screw,  following  the  longest  diameter  of  the  pelvis. 

The  right  oblique  diameter  at  the  brim  is,  as  a  rule,  slightly 
longer  than  the  left.  Two  causes  may  contribute  to  this  result  ; 

first,  the  greater  use  of  the  right  leg,  leading  to  a  greater  inward 

pressure  at  the  right  acetabulum,  and  a  consequent  relative  shortening, 
in  development,  of  the  left  oblique  diameter,  ending  at  that  aceta- 

bulum ;  secondly,  a  congenital  asymmetry,  which  runs  throughout 
the  vertebral  column,  including  the  cranial  bones,  and  in  virtue  of 
which  that  column  has  a  slight  tendency  towards  a  spiral  arrange- 

ment instead  of  being  perfectly  straight. 

.  Alteration'}  of  diameters  by  soft  parts. — The  diameters  as  given 
above  are  measured  in  the  dry  pelvis,  and  the  presence  of  the  soft 
parts  introduces  modifications  of  some  importance,  especially  at  the 
pelvic  brim.    In  general  the  soft  parts  diminish  each  available 
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diameter  about  1  inch.  At  the  brim,  however,  the  projections ot  the  psoas  and  iliacus  muscles  lessen  the  transverse  diameter 
about  5  inch.    In  the  clothed  pelvis,  therefore,  the  oblique  diameter 

at  the  brim,  instead  of  being  smaller  than  the  transverse,  is  about 
equal  to  it. 

Other  Measurements. — Besides  the  diameters  already  given,  there  is 
another  which  has  considerable  practical  importance,  because  it  can 
readily  be  ascertained  in  the  living  woman.  This  is  measured  from 
the  apex  of  the  pubic  arch  to  the  promontory  of  the  sacrum,  and  is 

called  the  diagonal  conjugate  (c  d),  or  sacro-subpubic  diameter,  (e  n, 
Pig.  16,  p.  18.)  In  the  normal  or  slightly  contracted  pelvis  it  is  about 

two-thirds  of  an  inch  longer  than  the  true  conjugate,  and  therefore 

measures  normally  4-90  inches.  Another  diameter  commonly  given 
is  the  sacro-cotyloid  diameter  measured  from  the  promontory  of  the 
sacrum  to  a  point  corresponding  to  the  acetabulum  on  each  side.  It 

measures  normally  3-5  inches.  The  cavity  of  the  pelvis  is  much 
deeper  posteriorly  than  anteriorly,  the  depth  from  the  promontory 
to  the  tip  of  the  sacrum  being  3|  inches,  or  to  the  top  of  the  coccyx, 

4|  inches,  while  the  depth  of  the  symphysis  pubis  is  1^  inches. 
External  Measurements. — The  external  measurements  of  the  pelvis 

are  only  of  significance  from  the  fact  that  inferences  may  be  drawn 
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from  varieties  in  them  with  regard  to  the  magnitude  of  internal 

diameters.    The  following  are  average  measurements  : — 

Between  anterior-superior  spines  of  ilia  (Dist.  Sp.  II.)  10 

Between  widest  part  of  iliac  crests    .    (Dist.  Cr.  II.)  lOf 

External  conjugate  (C.  Ext.)  hetween  spine  of  last 
lumbar  vertebra  and  upper  part  of  symphysis 

pubis  7 

Axis  of  the  Pelvis. — By  the  axis  of  the  pelvis  is  meant  an 

imaginary  line  indicating  the  course  taken  by  the  centre  of  the  foetal 

head  as  it  passes  through  the  genital  canal.  This  course  not  being 

precisely  defined,  various  modes  have  been  given  for  drawing  the 
axis  of  the  pelvis.  Thus  the  centre  of  the  head  was  supposed  to 
move  in  what  was  called  the  circle  of  Carue,  a  circle  having  its 

centre  at  the  upper  margin  of  the  pubes,  and  a  radius  equal  to  half 
the  conjugate  diameter  of  the  brim.  But  the  inner  surface  of  the 
sacrum  is  almost  straight  in  vertical  section  so  far  as  the  junction  of 
its  second  and  third  bones,  and  the  inner  surface  of  the  pubes  is  also 

nearly  straight,  diverging  only  at  a  small  angle  from  the  direction  of 
the  surface  of  the  sacrum.  The  centre  of  the  head,  therefore,  in  the 

first  part  of  its  course,  descends  almost  in  a  straight  bine,  as  through 

a  cylinder,  until  it  is  low  enough  for  the  head  to  meet  the  resist- 
ance of  the  curved  portion  of  the  sacrum,  forming  part  of  the  pelvic 

floor.  Its  course,  therefore,  has  no  resemblance  to  the  arc  of  a  circle, 

neither  does  it  resemble  a  parabola,  to  which  it  has  been  compared, 

for  the  two  arms  of  a  parabola  tend  towards  directions  parallel  to  each 
other,  if  produced  far  enough. 

The  following  construction  for  drawing  the  pelvic  axis  will 

give  a  line  closely  approximating  to  the  path  of  the  centre  of 
the  foetal  head.  Through  the  promontory  of  the  sacrum  draw  a  line 

e  f  (see  Fig.  16,  p.  18),  not  to  the  absolute  summit  of  the  symphysis 
pubis,  but  to  the  nearest  point  of  the  symphysis.  This  line  repre- 

sents the  smallest  diameter  through  which  the  foetus  has  to  pass  at 
the,  brim,  and  therefore  most  rightly  deserves  the  name  of  the  true 
conjugate  diameter.  It  is  sometimes  called  the  obstetric  true  con- 

jugate diameter,  to  distinguish  it  from  a  line  drawn  to  the  absolute 
summit  of  the  symphysis,  as  in  figure  12  (p.  8).  The  plane  passing 
through  E  p  perpendicular  to  the  plane  of  the  figure  is,  for  practical 
purposes,  the  plane  of  the  pelvic  brim.  Similarly,  if  m  n  be  drawn 
from  the  tip  of  the  sacrum,  to  the  nearest  point  at  the  bottom  of  the 
symphysis  pubis,  m  n  is  the  smallest  anteroposterior  diameter  at 
the  inferior  strait,  and  the  plane  passing  through  m  n  perpendicular 
to  the  plane  of  the  figure,  is  the  plane  of  the  pelvic  outlet. 

Inches. 

C 
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From  the  point  in  front  of  the  puhes  where  e  f  and  m  n  meet, 
let  any  number  of  radii  be  drawn  intersecting  the  pubcs  and  the 

i 
i 

Fig.  16—  Diagram  showing  axis  and  planes  of  pelvis.  A  b  c,  axis  of  pelvis ;  c  D,  axis 
of  developed  canal  of  soft  parts;  x,  anus  as  distended  in  parturition;  k  k,  plane 
of  brim  ;  k  l.  mid-plane  of  cavity  ;  m  n,  plane  of  outlet ;  o  r,  axis  of  brim  ;  Q  a, 
axis  of  mid-plane;  st,  axis  of  outlet;  HH,  horizon;  ss,  diagonal  conjugate  or 
sacro-subpubic  diameter. 

sacrum,  and  let  a  line  a  b  c  be  drawn,  passing  through  the  centres 

of  all  those  portions  of  the  radii  which  are  intercepted  between  the 
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inner  surfaces  of  the  pubes  and  sacrum.  The  line  a  b  c  will  be  the 

axis  of  the  bony  pelvis.  The  upper  half  of  it,  A  b,  will  be  almost  a 

straight  line,  since  the  upper  half  of  the  anterior  face  of  the  sacrum 

is  nearly  straight.  If  k  l  be  a  radius  midway  between  e  p  and 

M  n,  the  plane  passing  through  k  l  perpendicular  to  the  plane  of  the 

figure  will  be  the  mid-plane  of  the  pelvic  cavity. 
The  construction  may  be  completed  in  the  following  manner  for 

the  variable  portion  of  the  genital  canal.  Suppose  the  coccyx  to  be 
pushed  back  as  in  parturition,  and  the  soft  part  of  the  canal  to  be 
dilated  to  the  full  expansion  reached  as  the  fcetal  head  is  passing 

through  it  (compare  Fig.  65,  p.  153).  The  curve  of  the  posterior 
wall  of  the  canal  will  thus  be  an  arc  of  a  circle  having  its  centre 

near  the  lowest  point  of  the  symphysis  pubis,  and  the  axis  of  the 
canal  of  soft  parts,  including  the  coccyx,  will  be  an  arc  of  a  circle,  c  D, 
having  the  same  centre  and  half  the  radius.  Xt  c  there  is  a  point  of 
discontinuity  between  the  axis  of  the  bony  pelvis  and  that  of  the  canal 

of  soft  parts.  At  tlds  point  the  centre  of  the  head  slightly  changes 
its  direction  of  movement  on  passing  the  inferior  strait,  having  just 

previously  been  compelled  to  approach  nearer  to  the  pubes,  on  ac- 
count of  the  progressive  diminution  of  the  antero-posterior  diameter. 

Axes  of  the  several  Planes  of  the  Pelvis. — It  has 

been  usual  to  regard  the  axis  of  each  plane  as  a  straight  line  drawn 
at  right  angles  to  that  plane  through  its  centre.  Such  a  line  how- 

ever, has  no  practical  significance  or  use.  What  we  want  to  know 
is  the  direction  in  which  the  centre  of  the  head  is,  or  ought  to  be, 
advancing,  when  that  centre  lies  in  any  given  plane  of  the  pelvis. 
This  direction  will  be  given  if  we  define  the  axis  of  any  plane  as  the 
tangent  to  the  curved  axis  of  the  pelvis  at  the  point  where  it  cuts 
that  plane.  This  is  the  same  thing  as  the  straight  line  joining  the 
centres  of  two  very  closely  adjacent  planes,  and  it  therefore  neces- 

sarily gives  the  direction  of  motion  of  the  centre  of  the  head.  As 
thus  defined,  the  axis  coincides  almost  exactly  with  the  line  drawn 
at  right  angles  to  the  plane  at  the  brim,  but  at  other  parts,  especially 
towards  the  inferior  strait,  this  is  not  so.  In  figure  16,  o  p  is  the 
axis  of  the  brim,  q  r,  the  axis  of  the  mid-plane,  is  inclined  only 
slightly  to  the  axis  of  the  brim,  on  account  of  the  slight  curvature 
of  ,v  b,  the  upper  part  of  the  pelvic  axis,  s  t,  the  axis  of  the  outlet, 
differs  appreciably  from  the  straight  line  drawn  at  right  angles  to 
the  plane  of  the  outlet,  and  is  nearly  coincident  with  the  vertical axis  of  the  woman. 

The  Pelvis  in  Infancy  and  Childhood.— In  infancy  the 
pelvis  is  very  small,  even  in  proportion  to  the  size  of  the  child,  and 
thus  the  organs  afterwards  contained  in  the  pelvis  are,  in  the  infant 
partially  in  the  abdomen.    The  prominence  of  the  abdomen  noticed 

c  2 
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in  early  life  is  thus  accounted  for.  Besides  its  small  size,  the  pelvis 
of  the  infant  differs  in  shape  from  that  of  the  adult,  and  departs  less 
widely  from  the  type  of  pelvis  seen  in  animals  (see  Fig.  17).  The  iliac 
fossa?  are  flatter  and  less  spread  out,  more  upright,  and  their  surfaces 
look  more  forward.  The  maximum  distance  hetween  the  iliac  crests 

is  hardly  greater  than  that  hetween  the  anterior-superior  spines.  The 
sacrum  is  narrower  in  proportion  than  in  the  adult  pelvis,  its  alse 
heing  less  developed,  and  consequently  the  preponderance  of  the 
transverse  over  the  conjugate  diameter  is  less  marked.  The  pelvis  is 

-  funnel-shaped,  becoming  smaller  towards  the  outlet  in  the  female 

Fig.  17.— Infantile  pelvis,  viewed  in  the  axis  of  the  brim. 

sex  as  well  as  in  the  male.  The  curve  of  the  sacrum,  in  antero- 

posterior section,  is  very  slight,  and  the  sacro-vertehral  angle  is  less 

than  in  the  adult,  so  that  the  anterior  surface  of  the  sacrum  looks 

more  forwards  and  not  so  much  downwards.  The  transverse  con- 

cavity of  its  anterior  surface  is  greater  than  in  the  adult,  while  it  is 

less  deeply  sunk  between  the  iliac  bones  in  the  direction  of  the 

coccyx.  The  curvature  of  the  ilio-pectineal  lines  is  slighter.  The 

pubic  arch  forms  a  more  acute  angle,  and  the  tubera  ischii  are 

relatively  nearer  together  than  in  the  adult.  The  three  portions  of 

the  innominate  bone,  separated  by  a  triradiate  or  Y-shaped  piece  of 

cartilage,  having  its  centre  at  the  acetabulum,  are  not  united  i
nto  a 

solid  bone  till  about  the  twentieth  year,  an  arrangement  which
 

permits  the  prolonged  enlargement  of  the  pelvis  by  growth.  I
t  has 

generally  been  said  that  there  is  little  or  no  distinction  betwe
en  the 

male  and  female  pelvis  in  foetal  life  and  childhood,  but,  acco
rding  to 

Fehlina's  researches,  the  distinctions  of  sex  are  mamlcst
ed  much 
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earlier  than  has  been  supposed,  even  at  the  fifth  month  of  fcetal  life. 
The  special  characters  of  the  female  pelvis,  esj>ecially  its  relatively 
large  size,  are  not  however  fully  manifested  until  the  time  of  puberty 

is  drawing  near.  About'  this  time  a  specially  rapid  growth  takes 
place  in  the  female,  except  in  those  cases  in  which  there  is  congenital 
deficiency  of  uterus  and  ovaries.  This  is  one  of  the  facts  which 

show  that  the  development  of  the  pelvis  depends  largely  upon  the 
original  forces  of  growth,  and  not  merely  upon  mechanical  influences. 

Development  of  the  Pelvis. — The  changes  in  shape  which 
the  pelvis  undergoes  during  growth  are  brought  about  partly  by  the 
development  of  the  several  bones,  and  partly  by  the  action  of 
mechanical  forces.  It  is  of  special  importance  to  study  carefully  the 
action  of  these  influences  in  the  development  of  the  normal  pelvis, 
for  if  this  be  once  thoroughly  understood,  the  mode  in  which  all  the 
forms  of  distorted  pelvis  result  from  modifications  of  these  influences 

will  present  no  difficulty.  The  chief  influence  depending  directly 
upon  development,  arises  from  the  relatively  rapid  growth,  in  the 
female  sex,  of  the  wings  of  the  sacrum,  whereby  the  transverse 
diameter  gains  its  great  magnitude.  The  most  important  mechanical 
influence  is  exerted  by  the  weight  of  the  body  transmitted  through 
the  sacrum,  from  the  effect  of  which  the  bones  become  gradually 
moulded  in  the  course  of  years.  The  pressure  and  tension  of 
muscles  and  ligaments  have  also  considerable  influence. 

Changes  in  the  Sacrum. — The  vertical  line  through  the  centre  of 
gravity  of  the  body,passes  nearly  through  the  promontory  of  the  sacrum, 
and  therefore  in  front  of  the  centre  of  the  sacro-iliac  joint  (cd,  Fig.  1 1, 
p.  8) .  The  effect  of  the  weight  therefore  tends  to  rotate  the  promontory 
of  the  sacrum  forward  and  downward  upon  a  transverse  axis  through 
the  centre  of  the  sacro-iliac  joint.  The  lower  extremity  of  the  bone 
would  be  tilted  back  in  corresponding  degree,  but  for  the  tension  of 
the  sacro-sciatic  ligaments.  The  effect  of  the  two  forces  acting  in 
conjunction  is  that  the  curvature  of  the  sacrum,  in  anteroposterior 
section,  is  increased,  while  the  sacro-vertebral  angle  becomes  more 
acute,  and  the  upper  part  of  the  anterior  surface  of  the  sacrum 
approaches  nearer  to  the  horizontal.  Besides  this,  each  of  the  two 
components  of  the  body  weight,  one  acting  perpendicular  to  the 
pelvic  brim,  the  other  in  the  plane  of  the  brim,  has  an  effect  upon the  sacrum.  The  first  causes  it  to  sink  deeper  downward  and  back- 

ward between  the  ilia,  so  that  the  promontory  comes  to  be  in  the 
plane  of  the  brim,  or  nearly  so,  instead  of  above  its  level.  (Com- 

pare Fig.  17  with  Fig.  6,  p.  4.)  The  second,  and  larger  component, causes  it  to  sink  slightly  towards  the  centre  of  the  brim,  so  that  the posterior  crests  of  the  ilia  stand  out  further  behind  it.  It  also 
through  yielding  of  the  bone,  diminishes  its  curvature  in  transverse 
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section,  and  thus  flattens  that  part  of  the  circumference  of  the  brim 
formed  by  the  sacrum.  (See  Fig.  18.)  This  effect  is  increased  if 
the  bone  is  unduly  soft,  as  from  rickets,  and  the  promontory  then becomes  an  actual  projection  inwards  into  the  brim. 

Changes  m  the  Lateral  Pelvic  Wall. — It  has  been  already  explained 
that  a  main  part  of  the  weight  of  the  body  is  suspended  from  the 
posterior  crests  of  the  ilia  by  the  posterior  sacro-iliac  ligaments  (see 
pp.  11,  12).  Its  effect  upon  the  shape  of  the  brim  may  be  studied 
by  examining  a  section  parallel  to  the  brim,  through  the  points  of 
support  of  the  acetabula  upon  the  heads  of  the  femora,  a  section 
which  passes  also  nearly  through  the  centre  of  the  sacro-iliac  joint 
and  its  posterior  ligaments.    (See  Fig.  13,  p.  12,  and  Fig.  18). 

The  innominate  bone  (ade,  Fig.  18),  hinged  upon  the  sacro- 
iliac joint  (c),  forms  a  lever,  whose  fulcrum  is  the  joint  c.  The 

Fig.  18. — Diagram  to  illustrate  the  change  of  shape  in  the  pelvis.  The  figures  are 
supposed  to  be  sections  parallel  to  the  plane  of  the  brim,  passing  through  the 
points  where  the  pelvis  rests  on  the  heads  of  the  femurs,  like  the  actual  section 
shown  in  Fig.  13,  p.  12. 

A.  Infantile  pelvis.  b.  Mature  pelvis. 
ab.  Posterior  sacro-iliac  ligaments.  d.  Point  at  which  pelvis  rests  on  head 

c.  Sacro-iliac  synchondrosis.  of  femur. 
e.  Symphysis  pubis, 

p,  q.  Components  of  pressure  of  head  of  femur. 

posterior  extremity  (a)  of  the  lever  is  drawn  forwards  and  inwards 

through  the  posterior  sacro-iliac  ligaments  (ab,)  by  that  component 
of  the  body  weight  which  acts  parallel  to  the  brim.  The  anterior 

end  (<?)  of  the  lever  would  therefore  be  tilted  outward,  on  an  axis 
perpendicular  to  the  brim  passing  through  the  fulcrum  c,  but  that 
it  is  held  inward  by  the  symphysis  pubis.  As  it  is,  the  bone  is 

gradually  moulded  and  its  curvature  increased,  so  as  to  enlarge  the 
transverse  diameter  of  the  pelvis. 

In  Fig.  18  is  shown  diagrammatically  the  change  of  shape  pro- 
duced by  the  body-weight  in  the  advance  from  infancy  to  maturity. 

The  actual  change,  as  shown  in  the  figure,  is  exaggerated,  according 

to  modern  views  as  to  the  true  shape  of  the  infantile  pelvis,  since  the 
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transverse  exceeds  the  conjugate  diameter  even  in  infancy.  Com- 

paring b  with  A,  it  will  be  seen  that  in  b  the  sacrum  has  become 

flattened,  and  has  sunk  deeper  between  the  ilia.  The  lateral  walls 

of  the  pelvis  have  become  more  curved,  and,  in  consequence,  the 

transverse  diameter  has  become  relatively  greater. 

Effects  of  the  Pressure  of  the  Femora. — The  tilting  outward  of  the 
anterior  end  of  the  lever  is  resisted,  not  only  by  the  completion  of 

the  pelvic  ring  at  the  symphysis  pubis,  but  by  the  inward  pressure 
of  the  heads  of  the  femora  at  the  point  d  (Fig.  18).  So  far  indeed 

as  this  pressure  is  the  reaction  to  the  weight  of  the  body,  it  acts 

vertically  upwards  (p,  Fig.  18),  since  action  and  reaction  are 

equal  and  opposite.  It  therefore  tends  to  thrust  the  acetabulum  d  not 

inward  but  outward.  ■  For  the  projection  of  its  direction  on  the 
plane  of  Fig.  18,  being  a  vertical  line  (p),  will  fall  outside  the 
sacro-iliac  joint  or  fulcrum  c.  The  force  p  will,  therefore,  tend 
to  thrust  the  lower  end  of  the  innominate  bone,  or  lever  ade, 
outward. 

The  pressure  of  the  head  of  the  femur  has,  however,  also  a  horizontal 

component  Q,  acting  inward  at  the  point  d.  This  is  due  to  the  hori- 
zontal component  of  the  tension  of  the  muscles  which  slant  inward 

from  the  femur,  to  the  pelvis..  Inward  pressure  at  the  acetabulum 
is  also  produced  in  lying  on  the  side.  It  would  be  impossible  to 

calculate  d  priori  whether  the  inward  or  outward  thrust  woidd  pre- 
ponderate. But  experience  shows  that  the  inward  thrust  does 

actually  preponderate.  This  is  proved  by  the  fact  that,  in  persons 
who  sit  much  and  stand  or  walk  little,  the  pelvis  becomes  relatively 
wider,  from  diminished  action  of  the  pressure  of  the  femora.  It  is 
also  proved  especially  by  two  rare  forms  of  pelvis.  The  first  is  that 
in  which  the  legs  are  congenitally  absent,  but  the  woman  is  able  to 
sit  upon  the  tubera  ischii.  The  second  is  that  of  the  so-called  con- 

genital dislocation  of  both  femora,  really  a  malformation,  in  winch 
no  acetabula  are  developed,  but  the  heads  of  the  femora  rest  on  the 
outside  of  the  expansions  of  the  ilia.  In  both  these  forms  of  pelvis, 
the  transverse  diameter  is  relatively  large,  in  consequence  of  the 
absence  of  the  pressure  of  the  femora  at  the  acetabula. 

Since  therefore  the  tension  of  the  sacro-iliac  ligaments  (ah,  Fig. 
18)  is  resisted  both  by  the  inward  thrust  at  d  and  by  the  tension 
at  e,  the  ilium  is  the  portion  of  the  innominate  bone  which  is 
most  strongly  acted  upon  between  the  counteracting  forces,  and 
thus  it  is  at  the  posterior  part  of  the  lateral  wall  between  c  and  d 
that  the  curvature  of  the  brim  is  most  increased.  The  effect  extends 
also  to  the  crest  of  the  ilium,  which  gains  in  this  way  that  curvature, 
owing  to  which  the  maximum  transverse  diameter  (Dist.  Cr  II  j 
comes  to  exceed  the  distance  between  the  anterior-superior  spines 
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(Dist.  Sp.  II.).  The  inward  pressure  of  the  femora  is  not  in  itself, 
without  the  effect  of  the  junction  at  the  symphysis  pubis,  sufficient 
to  counteract  the  tilting  outward  of  the  anterior  end  of  the  lever,  as 
is  proved  by  the  fact  that  the  acetabula  do  actually  become  relatively 
further  apart,  and  the  anterior  half  of  the  pelvic  ring  has  its  share in  the  moulding  produced. 

The  ilium  alone  has  been  regarded  as  forming  the  lever,  and 
termed  the  "  sacro-cotyloid  beam."  All  the  parts  of  the  innominate- 
bone,  however,  react  upon  each  other,  even  though  the  union  between 
them  is  only  by  cartilage,  as  is  proved  by  the  fact,  already  mentioned, 
that  the  development  of  the  curvature  of  the  brim  takes  place  even 
in  the  absence  of  an  acetabulum.* 

The  leverage  action  in  widening  the  pelvis  being  dependent  upon 
the  component  of  the  body-weight  which  acts  parallel  to  the  plane  of 
the  brim,  it  follows  that  the  effect  is  increased  with  any  increase  of 
the  inclination  of  the  brim  and  the  converse.  Hence  we  get  a 
general  principle  which  it  is  of  great  importance  to  remember  in 
all  pelvic  deformities.  Any  deformity  which  increases  the  inclination 
of  the  brim,  tends  to  produce  a  relatively  great,  and  any  deformity 
which  diminishes  it  to  produce  a  relatively  small,  transverse  diameter. 

Effects  of  Sitting. — In  sitting  the  reactions  to  the  weight  of  the 
body  act  vertically  upwards  through  the  tubera  ischii.  The  pro- 

jections of  these  vertical  lines  upon  the  plane  parallel  to  the  brim 
through  the  centres  of  the  sacro-iliac  joints  pass  outside  those 

*  Dr.  Matthews  Duncan,  in  his  able  discussion  of  this  subject,  has  committed  one 
error,  when  he  assumes  that  the  direction  of  the  neck  of  the  femur  indicates  the 
direction  of  the  resultant  pressure  of  the  head  of  the  femur  upon  the  pelvis 
("  Researches  in  Obstetrics,"  p.  106).    There  is  no  reason  why  it  should  indicate  this 
direction,  since  the  force  is  transmitted  just  as  if  the  femur  formed  a  straight  line,  and 
that  it  does  not  do  so  is  proved  by  the  change  in  the  direction  of  the  neck  of  the  femur 
which  sometimes  occurs  in  old  age,  when  its  inclination  to  the  vertical  becomes  more 
obtuse.    This  shows  that  the  average  direction  of  the  resultant  pressure  of  the  pelvis 
upon  the  head  of  the  femur  is  not  in  the  line  of  the  neck,  but  more  nearly  vertical. 
The  same  conclusion  may  be  arrived  at  a  priori.   The  neck  of  the  femur  forms  an 
angle  of  from  60°  to  75°  with  the  vertical.   If  this  were  the  direction  of  the  resultant 
pressure,  it  would  follow,  from  the  parallelogram  of  forces,  that  the  horizontal  compo- 

nent, due  to  muscular  action  alone,  would  be  considerably  greater  than  the  vertical 
component,  the  reaction  to  the  weight  of  the  body.  And  since  the  horizontal  component 
is  itself  only  a  fraction  of  the  whole  muscular  force,  it  would  be  necessary  that  the 
muscular  force  in  action  should  be  considerably  more  than  double  that  required  to 
suspend  the  body,  not  including  the  legs,  and  this  would  be  clearly  an  absurd  conclu- 

sion.  Moreover,  in  running  or  jumping,  it  is  the  vertical  component  of  the  pressure 
which  would  be  increased  by  the  effect  of  momentum.  We  may  infer  that  the  direction 
of  the  resultant  pressure  is  much  nearer  the  vertical  than  is  that  of  the  neck  of  the 
femur,  and  that  the  angle  of  the  latter  is  adapted  simply  to  facilitate  the  movement  of 
the  joint,  and  tho  arrangement  of  the  muscles  round  it.  It  would  seem,  therefore,  that 
Dr.  Duncan  has  attached  too  much  importance  to  the  inward  pressure  of  the  head  of 
tho  femora,  and  too  little  to  the  tension  of  the  anterior  half  of  the  pelvic  ring  in 
counteracting  the  tendency  to  outward  rotation  of  the  anterior  ends  of  the  sacro- 
cotyloid  beams. 
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joints,  just  as  the  line  p  does  in  figure  18,  p.  22,  the  tubera  ischii 

being  further  apart  than  the  sacro-iliac  joints.  Hence  the  effect  of 

the  pressure  tends  to  rotate  the  anterior  end  of  the.  lever  formed  by 
the  innominate  bone  outward.  In  persons,  therefore,  who  cannot 

stand  or  walk  during  the  age  of  development,  but  sit  a  great  deal,  the 

pelvis  is  generally  wider  than  normal.  For  the  body-weight  tends  to> 
widen  the  pelvis  by  leverage,  as  in  standing,  although  in  somewhat 

less  degree,  on  account  of  the  diminished  pelvic  inclination,  and  this- 
tendency  is  assisted  by  the  pressure  on  the  tubera  ischii,  instead  of 
being  counteracted  in  some  measure  by  pressure  on  the  acetabula. 

Again,  since  the  vertical  line  through  the  tuber  ischii  passes  out- 
side a  line  joining  the  centre  of  the  symphysis  pubis  and  the  sacro- 
iliac joint,  the  pressure  on  the  tuber  tends  to  rotate  the  lower  part  of 

the  innominate  bone  outward  upon  this  line  as  axis.  Movement  of 
the  whole  bone  being  resisted  by  the  ligaments,  the  ischia  become 
bent  somewhat  outward,  and  the  distance  between  their  tubera 

relatively  wider,  as  the  pelvis  grows.  The  action  of  the  muscles- 
passing  from  the  ischium  and  from  the  lower  ramus  of  the  pubes  to- 
the  femur  also  tends  to  draw  the  ischium  outwards,  and  to  widen 
the  pubic  arch.  The  same  forces  which  widen  the  distance  between 

the  tubera  ischii  also  counteract  the  tendency  which  the  tension  of 

the  lesser  sacro-sciatic  ligaments  would  otherwise  have  to  approxi- 
mate the  spines  of  the  ischia. 

Effects  of  Muscular  Action. — The  plane  of  the  abdominal  muscles 
attached  to  the  anterior  half  of  the  pelvic  ring  is  inclined  backward 
in  reference  to  the  axis  of  the  brim  (see  Fig.  64,  p.  149).  Of 
these  muscles,  the  recti  are  the  most  powerful.  Thus,  the  traction 
force  exercised  by  these  muscles  has  a  component  acting  in  the 
plane  of  the  brim  and  tending  to  pull  the  pubes  backward  toward 
the  sacrum,  and  thus  flatten  the  pelvic  ring  from  before  back- 

ward, and  spread  it  out  laterally.  This  force  aids  the  effect  of 
the  body-weight  in  promoting  the  transverse  development  of  the 
pelvis.  It  is  probably  due  to  the  same  force  that,  in  intra- 

uterine rachitis,  before  the  body-weight  can  have  any  influence, 
the  characteristic  rachitic  shape  of  brim  is  produced.  The  psoas  and 
iliacus  muscles  also  tend  to  draw  the  superior  half  of  the  pelvic  ring 
toward  the  inferior,  and  so  to  flatten  the  pelvis. 

The  change  of  shape  of  the  iliac  fossa),  by  which  they  become 
more  curved  and  more  hollow  and  look  more  upwards  than  in 
infancy,  is  promoted  by  the  traction  of  the  muscles  attached  to- 
them,  especially  the  glutei  and  sartorius,  as  well  as  by  the  leverage exercised  on  the  ilia  by  the  posterior  sacro-iliac  ligaments 

The' doctrine  that  the  weight  of  the  body  is  the  most  important oi  the  influences  determining  the  normal  development  of  the  adult 
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out  of  the  infantile  pelvis,  and  also  the  production  of  certain  forms 
of  pelvic  deformity,  especially  of  the  rachitic  pelvis,  is  supported  by 
Litzmann,*  Matthews  Duncan,t  and  Schrosder.J  On  their  authority 
it  has  obtained  wide  acceptance.  Kehrer,§  however,  has  argued 
that,  because  many  of  the  changes  characteristic  of  rickets  have  been 
found  in  congenital  cases,  when  the  body-weight  can  have  had  no 
influence,  the  action  of  the  muscles  must  be  the  most  important 
element  in  the  case.  Fehling  ||  also  contends  against  the  doctrine 
of  the  influence  of  the  body-weight  in  the  normal  development,  and 
in  the  production  of  the  rickety  pelvis,  and,  as  to  the  formation  of 
the  latter,  attaches  the  chief  importance  to  arrest  or  disturbance  of 
development. 

It  must  be  admitted  that  both  the  forces  of  growth  and  the  action 
of  muscles  are  of  much  importance,  and  that  Matthews  Duncan  and 
Schroeder  have  attached  too  exclusive  an  influence  to  the  leverage 

action  of  the  "  sacro-cotyloid  beam."  But  it  does  not  follow  that, 
because  in  intra-uterine  rachitis,  when  the  bones  are  still  more 
yielding  than  in  rickety  children,  the  action  of  muscles  and  other 
pressures  are  sufficient  to  produce  many  of  the  usual  rachitic  changes, 

the  effect  of  the  body-weight  is  not  a  very  important  or  even  the 
predominant  influence  after  birth. 

The  following  are  the  chief  arguments  proving  the  important  in- 
fluence of  the  body-weight. 

(1.)  That  all  the  changes  which  the  body-weight  and  the  resist- 
ances it  calls  out  must,  on  mechanical  grounds,  tend  to  produce,  do 

actually  occur  in  the  progress  from  infantile  to  adult  life.  These 

are  the  changes  already  described  (pp.  20 — 22),  namely,  relative 
increase  of  the  transverse  diameter,  rotation  of  the  sacrum  on 

a  transverse  diameter,  with  corresponding  increase  of  its  cur- 

vature in  antero-posterior  section  and  increase  of  the  sacro-verte- 
bral  angle,  flattening  of  the  sacral  curve  in  transverse  section, 

.sinking  of  the  sacrum  deeper  between  the  ilia  in  the  direction  ot  the 

coccyx,  separation  of  the  tubera  ischii,  widening  of  the  pubic  arch, 

and  general  relative  increase  of  the  pelvic  outlet.  Fehling,  indeed, 

contends  that  conclusions  drawn  from  dried  fcetal  pelves  are  unsafe, 

on  account  of  the  change  of  shape  which  occurs  in  drying.  He 

declares  that  the  transverse  expansion  of  the  brim  is  present  even  at 

*  Die  Formen  des  Beckens.   Berlin.  1871. 
+  Researches  in  Obstetrics.    Edinburgh.  1868. 

'  t  Eehrbuch  der  Geburtshltlfe.    Bonn.    1881.  .    .„    «_  i 
?  Zur  Entwickelungsgesehichte  des  Rachitischen  Beckens.     Arch,  fur  Gynak. Baud  V.    1872.  ,    ,   .„  „      .     „     ,  Y 

||  Die  Form  des  Beckens  beim  Fiitus  und  Neugeborenen.  Arch.  fdrOyntek.  Band  
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the  third  month  of  foetal  life,  and  that  sexual  differences  are  plainly- 
seen  even  at  the  fifth  month.  Hence  he  argues  that  the  traction  of 

the  ilio-sacral  ligaments  is  far  less  important  than  Matthews  Duncan 

supposed,  and  that  the  transverse  expansion  of  the  foetal  pelvis 

depends  upon  original  growth.  It  may  be  allowed  that  Fehling  has 

shown  that  the  supposed  differences  of  the  foetal  and  hrfantile  pelvis 

from  the  adidt  have  been  exaggerated,  and  that  the  importance  of 

the  influences  of  original  formation  has  been  under-estimated  ;  but 

almost  all  foetal  pelves  do  show  in  some  degree  characters  corre- 
sponding to  the  changes  enumerated  above  (see  Fig.  17,  p.  20),  and 

it  is  impossible  that  any  changes  in  drying  should  always  occur  in 
the  same  direction. 

(2.)  That  in  rachitic  softening  of  the  bones  all  these  changes  are 
exaggerated. 

(3.)  That  in  the  various  forms  of  pelvic  deformity,  whenever  the 

pelvic  inclination,  and  therefore  also  the  component  of  the  body- 
weight  acting  in  the  plane  of  the  pelvis,  are  increased,  the  con- 

jugate diameter  is  relatively  diminished ;  whenever  these  are 

diminished,  (as  in  the  kyphotic  pelvis^),  the  conjugate  diameter  is 
relatively  increased. 

(4.)  That  in  the  malacosteon  pelvis  (see  chapter  on  Contracted 
Pelvis),  which  has  originally  been  normally  developed,  and  which 

is  changed  by  mechanical  influences,  the  change  of  shape,  is  ob- 
viously due  mainly  to  the  body-weight,  together  with  the  pressures 

on  the  acetabida  and  tubera  ischii. 

(5.)  That  the  formation  of  the  oblique  pelvis  of  Naegele,  in 
which  one  sacro-iliac  synchondrosis  is  ankylosed  (see  chapter  on 
Contracted  Pelvis),  can  only  be  explained  by  the  leverage  of  the 
innominate  bone  being  called  into  action  on  one  side  only,  and 
so  producing  the  usual  curvature  of  the  brim  on  that  side  only, 
while  the  opposite  side  remains  nearly  straight. 



CHAPTEE  II. 

OVULATION  AND  CONCEPTION. 

Development  of  the  Ovules. — Every  ovule  in  the  adult 
ovary  has  its  origin  from  a  portion  of  the  epithelium  lining  the 

pleuro-peritoneal  cavity  of  the  embryo.  While  the  general  epi- 
thelium of  this  cavity  is  flattened,  that  covering  the  Wolffian  body 

is  cylindrical.  A  thickening  of  this  epithelium  is  formed  at  one 
point,  and  this  constitutes  the  earliest  trace  of  the  ovary. 

In  the  chick  it  appears  at  about  the  fourth  day  of  incubation. 
The  connective  tissue  beneath  also  proliferates,  and  eventually 
forms  the  vascular  and  fibrous  stroma  of  the  ovary,  while  the 

epithelial  cells  are  destined  to  form  the  ovules,  and,  according  to 
some,  the  lining  of  the  Graafian  follicles.  The  development  of  the 

ovary  proceeds  by  the  growth  of  the  epithelial  layer,  or  "  genu 
epithelium,"  and  of  the  fibrous  stroma,  whereby  eventually  the 
epithelial  cells  become  embedded  in  the  stroma,  with  the  exception 
of  a  single  layer,  which  remains  upon  the  surface,  to  form  the 
epithelial  covering  of  the  ovary.  As  to  the  exact  nature  of  the 
process,  histologists  are  not  yet  agreed.  Pfiuger  described  the 

ingrowth  from  the  surface  of  gland-like  tubules,  having  a  basement 
membrane,  lined  with  a  definite  epithelium,  and  having  larger 
round  cells  in  their  middle.  These  larger  cells,  according  to  his 

description,  formed  the  ovules,  the  epithelial  lining  of  the  tubules 

became  the  epithelium  lining  the  follicles.  Constrictions  were 

first  formed  by  the  ingrowth  of  the  stroma,  so  that,  at  this 

stage,  a  series  of  "egg-chains"  was  produced.  Eventually  the 
septum  became  complete,  and  each  ovum  was  enclosed  in  a 

separate  capsule,  constituting  the  Graafian  follicle.  Waldeyer, 

whose  authority  has  been  largely  followed,  described  the  embedding 

as  taking  place  by  a  reciprocal  growth,  upward,  of  processes  of  the 

stroma,  and  downward,  not  of  tubules,  but  branching  columns 

of  epithelial  cells,  without  any  basement  membrane,  which  columns 

were  eventually  cut  up  into  clusters.  At  a  very  early  stage  some 

of  the  cells  were  conspicuous  by  their  large  size,  and  these  were  the 

"  primordial  ova."  Each  cluster,  as  a  rule,  eventually  contained 

one  only  of  the  primordial  ova,  while  the  smaller  cells  remained 
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still  small  aud,  by  numerous  divisions,  .arr
anged  themselves  around 

the  primordial  ovum,  to  form  the  epitheli
um  of  the  follicle 

In  the  more  recent  researches  of  Foulis*  a 
 somewhat  different 

Foulis  describes  every  epithelial  cell  which account  is  given. 

Fig.  19.— Section  through  the  ovary  of  a  human  foetus  of  seven  months.  On  the  sur- 
face is  seen  the  germ  epithelium  (ft)  ;  at  I  is  seen  a  large  spherical  germ  epithelium 

corpuscle;  lower  down  groups  of  similar  corpuscles,  or  egg-clusters  fo),  are  em- 
bedded in  the  meshes  of  the  connective  tissue  stroma  ( j)  ;  many  primordial  ova  (m), 

in  various  stages  of  development,  are  seen,  chiefly  in  the  lower  part  of  the  figure  ; 
in  contact  with  each  primordial  ovum  are  fusiform  connective  tissue  corpuscles  (n), 
similar  to  the  fusiform  corpuscles  of  which  the  stroma  consists  ;  numerous  blood- 

vessels (k)  ramify  throughout  the  ovary.    (After  Foulis.) 

becomes  embedded  as  destined  to  form  an  ovule.  According 
to  him,  the  embedding  takes  place  mainly  by  upgrowth  of  processes 
of  the  fibrous  stroma  penetrating  amongst  the  germ  epithelium  as 
trabecular,  thus  enclosing  clusters  of  cells  in  compartments,  and 

finally  enclosing  every  single  epithelial  cell  in  a  separate  compart- 
ment.   The  primordial  ovules  lie  at  first  naked  in  the  midst  of  the 

•  Trans.  Royal  Soc.  Ediu.,  Vol.  XXVTI. 
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Stroma,  and  the  cells  which  form  the  epithelial  lining  of  the 
follicles  are  derived  from  the  connective  tissue  corpuscles,  and  not 
from  the  germ  epithelium.  There  is  no  doubt  that  this  view  of 
the  origination  of  the  cells  of  the  memhrana  granulosa  from  the 
connective  tissue  receives  some  confirmation  from  the  appearance  of 
follicles  at  a  very  early  stage  of  development,  even  in  the  adult 
ovary,  of  some  animals,  including  the  human  subject.  The  ovum 
is  seen  surrounded  only  by  a  few  spindle-shaped  cells,  resembling 
connective  tissue  cells  rather  than  epithelium.  It  is  also  supported 
by  the  behaviour  of  the  cells  of  the  membrana  granulosa  in  forming 
the  corpus  luteuin,  which  is  eventually  converted  into  a  fibrous 
cicatrix.  It  may  well  be  that  the  ovule,  itself  an  epithelial  cell  by 
origin,  influences  the  cells  around  it  while  present  in  the  follicle, 
causing  them  to  proliferate  into  cells  which  behave  like  epithelium. 

Prom  the  mode  of  origin  of  the  ovary,  it  follows  that  it  is  not 
covered  by  the  peritoneum  in  the  same  sense  as  the  other  viscera. 

The  superficial  layer  of  the  original  germ  epithelium  is  not  de- 
veloped into  ovules,  but  becomes  the  epithelial  covering  of  the  ovary 

(/(.,  Fig.  1 9,  p.  29).  It  is  continuous  with  the  peritoneal  epithelium, 
but,  according  to  Waldeyer,  it  is  prismatic,  and  not  flattened. 
According  to  Foulis,  however,  it  eventually  closely  resembles  the 
adjacent  peritoneal  epithelium.  The  outer  fibrous  covering  of  the 

ovary,  the  so-called  tunica  albiujinea,  is  simply  a  superficial  con- 
densed portion  of  the  fibrous  stroma  of  the  organ.  It  derives  its 

name  from  its  whitish  colour,  due  to  its  vascularity  being  less  than 
that  of  the  interior  of  the  organ.  Like  the  rest  of  the  stroma,  it 
contains  involuntary  muscular  fibres,  as  well  as  connective  tissue. 

All  the  ovules  which  are  to  be  developed  in  the  ovary  exist  in  it 

at  birth,  and  a  far  greater  number  are  present  than  are  required  for 
ovulation  throughout  the  whole  period  of  active  sexual  life.  The 

number  at  birth  has  been  estimated  as  high  as  35,000.  A  con- 
siderable proportion,  however,  appears  to  become  atrophied,  and 

disappear,  so  that  in  adult  life,  and  even  at  puberty,  the  number  is 
much  smaller. 

Structure  of  the  Ovary. — The  ovary  is  generally  described 
as  made  up  of  two  portions — a  cortical  zone,  containing  the  Graafian 

follicles,  and  an  internal  portion,  consisting  of  the  fibro-vascular 
stroma.  This  distinction,  however,  exists  only  in  infancy  and  early 
childhood,  and  ceases  to  be  marked  before  puberty,  although  the 

follicles  are  always  chiefly  situated  near  the  surface.  The  stroma 

is  made  up  of  wavy  connective  tissue,  mingled  with  elastic  fibres,  ami 

also  a  considerable  quantity  of  involuntary  muscular  fibres.  To  the 

action  of  the  latter  considerable  importance  is  attached  by  some  autho- 

rities, as  influencing  the  rupture  of  the  follicles  and  the  expulsion  of 
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the  ova.  On  section  of  an  ovary  after  puberty,  a  few  follicles  are  seen 

which  have  reached  sizes  varying  from  T\-  up  to  ̂   inch,  but  the 

great  majority  are  visible  only  on  microscopic  examination. 
The  Graafian  follicle,  when  approaching  maturity,  is  generally 

described  as  having  three  coverings.  Of  these,  the  innermost  is- 

alone  of  importance.  The  outer- 
most layer,  or  tunica  fibrosa, 

consisting  of  highly  vascular 

connective  tissue,  and  the  mid- 
dle layer,  or  tunica  propria,  are 

simply  formed  by  the  condensed 
stroma  of  the  ovary  and  the 

vessels  supplying  the  follicle. 
There  is  no  separable  membrane 

lining  the  follicle.  The  inner- 
most layer  is  an  epithelial  lining, 

called  the  membrana  granulosa, 
and  is  made  up  of  rounded  granular  cells,  several  layers  deep  (m  gT 
Fig.  21).  At  one  spot  on  the  circumference  there  is  a  thickening 
of  the  epithelium,  forming  a  projection  called  the  discus  proligerus, 
and  in  this  the  ovum  is  embedded.  At  an  early  stage  of  the 
development  of  the  follicle,  its  cavity  is  entirely  filled  by  the  ovum 

Fig.  20. — Section  of  human  ovary,  showing 
Graafian  follicles  approaching  matura- 

tion.   (About  twice  the  natural  size.) 

Fig.  21.— Section  of  two  Graafian  follicles  of  different  sizes,   p,  peritoneal  or  quasi- . peritoneal  covering;  si,  ovarian  stroma;  or,  the  two  outer  layers  of  the  ovisac, tne  so-called  tunica  fibrosa  and  tunica  propria;  m  g,  membrana  granulosa,  or epithelial  lining  of  the  ovisac.  Around  the  ovum  the  accumulated  cells  are  seen torming  the  discus  proligerus.    (Enlarged  about  eight  diameters.) 

and  the  epithelium.  As,  however,  it  approaches  towards  maturity 
there  is  a  relatively  large  space,  filled  with  clear  fluid,  called  the 
liquor  folliculi  (Fig.  21),  which  is  believed  to  be  a  secretion  formed 
by  the  epithelial  cells,  or,  in  part,  to  result  from  their  dissolution. 

The  ovum  itself  may  be  regarded  as  a  greatly  developed  cell 
having  its  nucleus  and  nucleolus.    Its  diameter  is  about  ̂ J-  inch' 
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Its  outer  covering,  corresponding  to  the  cell-walls,  is  a  tough, 
elastic,  and  transparent  membrane,  called  the  zona peUueida,ot  vitelline 
membrane.  In  some  of  the  lower  animals  there  exist  openings,  to 
allow  the  access  of  the  spermatozoa,  either  in  the  form  of  a  single 

aperture,  the  micropyle,  or  of  numerous  minute 
pores.  Nothing  of  the  kind  has  been  detected 
in  the  mammalian  ovum. 

The  cavity  enclosed  by  the  zona  pellucida 
is  filled  by  the  yolk  (2,  Fig.  22),  a  semi-fluid, 
somewhat  granular,  protoplasmic  mass,  which 
corresponds  to  the  cell-substance.     At  the 
centre  of  the  yolk  in  an  early  stage  of  deve- 

lopment, and,  at  a  later  stage,  on  some  point 
of  the  periphery,  is  the  germinal  vesicle  (1,  Fig. 
22),  corresponding  to  the  nucleus  of  the  cell. 

It  is  slightly  oval,  and  more  transparent  than  the  yolk,  but  contains 
a  few  granules,  and  the  germinal  spot,  or  nucleolus.    In  mammalia 
ihe  germinal  vesicle  is  about  one-sixtieth  of  a  line  in  diameter. 

Fig.  22.— Human  ovule. 
1,  germinal  vesicle; 
2,  yolk. 

Relation  of  Menstruation  to  Ovulation. 

Menstruation  consists  of  a  discharge  of  blood  from  the  mucous 
membrane  of  the  body  of  the  uterus,  accompanied  by  an  increased 
secretion  from  the  mucous  glands  of  the  uterus,  vagina,  and  vulva. 
The  discharge  recurs  at  intervals  which  normally  are  generally  from 

twenty-eight  to  thirty  days.  The  intervals,  however,  vary  some- 
what in  different  women,  and  in  some  cases,  without  any  departure 

from  health,  they  are  habitually  as  short  as  three  weeks  or  as  long 
as  six  weeks.  The  degree  of  regularity  of  the  intervals  also  varies 
in  different  persons,  but  any  great  irregularity  generally  implies 
some  deviation  from  perfect  health.  The  intervals  are  to  be 
reckoned  not  from  the  end  of  the  period,  but  from  the  beginning  of 

one  to  the  beginning  of  the_next. 
The  duration  of  the  discharge  and  its  amount  also  vary  greatly, 

both  in  different  women,  and  in  the  same  women  at  different  times 
and  under  different  circumstances.  From  three  to  four  days  is  the 
commonest  duration  of  the  flow  hi  this  country,  but  it  may  last 

only  a  few  hours,  or  as  long  as  eight  days,  without  disturbance  of 

health.  It  generally  commences  gradually,  becomes  most  profuse 
about  the  second  or  third  day,  and  then  gradually  diminishes.  The 

total  amount  of  blood  normally  lost  at  the  period  is  variously 

estimated  at  from  two  to  six  ounces,  and  about  three  ounces  may 

probably  be  taken  as  the  average.    The  quantity  is  greater  in  hot 
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climates  than  in  cold ;  and  it  is  also  increased  by  luxurious  living, 

and  by  premature  or  undue  mental  stimulation. 
Character  of  the  Menstrual  Fluid.— The  menstrual 

blood  has  usually  the  peculiarity  of  not  coagulating.  This  depends 
upon  its  becoming  mixed  with  the  acid  vaginal  mucus ;  for  if  the 
discharge  be  collected  by  a  speculum  as  it  issues  from  the  cervix,  it 
is  alkaline,  and  coagulates  like  ordinary  blood.  If  the  amount  of 
blood  be  excessive,  or  if  it  be  poured  out  suddenly,  clots  are  formed, 
the  amount  of  vaginal  secretion  being  then  insufficient  to  prevent 
coagulation.  If  the  amount  of  blood  be  not  at  any  time  excessive, 
and  yet  clots  are  formed,  it  may  be  inferred  that  the  outflow  of 
blood  from  the  uterus  does  not  take  place  freely,  so  that  the  blood 
has  time  to  clot  within  the  uterus  before  becoming  mixed  with  the 
vaginal  secretion.  Before  drawing  this  inference,  however,  it  is 
necessary  to  make  sure  that  the  supposed  clots  are  not  really  shreds 
of  uterine  mucous  membrane. 

On  microscopic  examination  of  the  menstrual  fluid,  besides  blood 
and  mucous  corpuscles,  and  vaginal  epithelium,  there  is  to  be  seen 
epithelium  from  the  cavity  of  the  uterus.  Not  unfrequently,  also, 
shreds  can  be  detected,  showing  the  structure  of  the  mucous  mem- 

brane of  the  body  of  the  uterus.  Sometimes  these  form  thin  flat 
pieces,  in  which  the  openings  of  the  uterine  glands,  and  occasionally 
even  the  epithelial  lining  of  those  glands,  may  be  seen. 

The  menstrual  fluid  has  a  peculiar  odour,  depending  upon  the 
mucous  secretion  mixed  with  it,  and  analogous  in  some  measure  to 
that  which  exists  in  animals  during  the  period  of  rut.  The  fluid 
very  readily  decomposes,  but,  apart  from  decomposition,  there  is  no 
foundation  for  the  popular  prejudice  that  it  has  specially  injurious properties.  The  relative  proportions  of  blood  to  mucus  in  the 
menstrual  fluid  increase  from  its  commencement  up  to  its  maxi- 

mum, and  gradually  diminish  again  towards  its  close. 
Source  of  the  Menstrual  Blood.— It  is  n»w  universally 

agreed  that  the  source  of  the  menstrual  blood  is  the  mucous 
membrane  lming  the  body  of  the  uterus,  and  this  alone.  It  does 
sometimes  happen  that,  under  the  influence  of  the  active  arterial 
flux  caused  by  the  menstrual  nisus,  haemorrhage  takes  place  from 
the  cervix  uteri,  or  even  from  the  vagina  or  vulva.  Again,  in  cases 
ot  retention  of  menstrual  fluid  from  atresia  of  the  vagina  or  cervix uteri,  the  Fallopian  tubes  have  sometimes  been  found  distended 
with  blood  as  well  as  the  uterus,  but  shut  off  by  a  constriction from  the  uterine  cavity.  In  these  instances  the  mucous  membrane 
ol  the  FaUopjan  tubes  must  have  poured  out  blood  during  menstrua- 
Zrf  T  Ca8?'  1,owever>  are  °nly  instances  of  an  abnormal 
condition,  and  are  in  some  degree  analogous  to  what  is  called 

ri 
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"  vicarious "  or  "  supplementary "  menstruation,  in  which  haemo- 
rrhage may  take  place,  even  at  a  distant  part  of  the  body,  as  a 

substitute  for,  or  supplement  to,  the  natural  menstrual  How. 
With  regard  to  the  exact  mechanism  of  the  escape  of  the  blood 

from  the  mucous  membrane,  there  is  not  yet  so  much  agreement. 
Theories  have  been  held  that  the  blood  transudes  through  the  walls 
of  unbroken  capillaries  under  the  influence  of  congestion,  or  that 
permanent  openings  exist  from  the  vessels  into  the  uterine  glands, 
closed  merely  by  muscular  contraction,  through  the  inter-menstrual 
intervals  ;  and  these  theories  have  not  yet  been  entirely  abandoned. 
But  the  evidence  largely  preponderates  in  favour  of  the  view  of 

which  Pouchet  and  Tyler  Smith  were  the  first  chief  supporters, 
namely,  that  at  each  menstrual  period  more  or  less  of  the  surface  of 
the  mucous  membrane  is  broken  up  and  cast  off,  allowing  the  blood 
to  escape  through  the  torn  capillaries.  There  is  no  doubt  that,  in  a 

special  morbid  condition,  the  so-called  "membranous  dysnienorrhcea," 
a  considerable  thickness  of  mucous  membrane  is  separated  and 
thrown  off  in  one  or  several  pieces.  It  is  also  a  fact,  although  not 
so  universally  recognised,  that  a  certain  approximation  towards  this 
condition  is  quite  common,  especially  in  women  who  suffer  pain  in 
menstruation  from  the  first  outset  of  that  function.  In  such  cases 

a  careful  examination  of  the  menstrual  fluid  frequently  reveals 
shreds  which  microscopic  examination  shows  to  belong  to  the  body 
of  the  uterus,  and  to  contain  either  the  apertures  for  the  glands,  or 
sometimes  the  entire  structure  of  the  glands,  including  the  epithelial 
lining. 

If  the  uterus  of  womemwho  have  died  within  about  ten  days  after 

the  cessation  of  the  last  menstrual  period  be  examined,  the  mucous 
membrane  is  found  to  be  generally  not  more  than  from  inch  to 

inch  in  thickness,  and  it  shows  no  very  sharp  line  of  demarcation  from 

the  muscular  wall  beneath,  the  extremities  of  many  of  the  glands 

dipping  into  the  muscular  layer.  If  death  take  place  during  a 

period  of  amenorrhoea,  the  condition  is  very  similar.  If,  however, 
a  woman  who  menstruates  normally  has  died  very  shortly  before 

the  expected  onset  of  a  period,  the  thickness  of  the  mucous  mem- 

brane is  generally  much  greater,  being  often  as  much  as  £  inch 

at  its  thickest  part.  The  cells  of  the  interglandular  tissue  appear 

to  be  less  closely  packed,  but  retain  their  small  size,  differing 

entirely,  in  this  respect,  from  the  cells  of  the  decidual  membrane 

of  pregnancy.  The  mere  developed  mucous  membrane  is  usually 

sharply  marked  off,  by  a  straight  border,  from  the  muscular  wall  of 

the  uterus.  This  increased  thickness  of  mucous  membrane  before 

menstruation  can  hardly  be  accounted  for  solely  by  swelling  due  to 

infiltration  of  serum,  and  indicates  that,  at  each  menstrual  period,  a 
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growth  during  the  intermenstrual  intervals. 

In  cases  of  death  during  menstruation,  more  or  less  of  the 
mucous  membrane  has  been  found  disintegrated  and  removed  ;  but 
on  this  point  the  evidence  is  at  present  conflicting.  The  difficulty  of 
settling  the  question  arises  from  the  fact  that  fatal  diseases  may 

gravely  alter  the  normal  menstrual  changes,  a  uterine  haemorrhage 
which  is  not  true  menstruation  often  occurring  shortly  before  death. 

The  softened  mucous  membrane  also  easily  undergoes  post-mortem 

dissolution.  Tyler  Smith  believed  that  the  mucous  membrane  was 
completely  exfoliated,  and  described  and  figured  the  uterus  of  a 
woman  who  died  during  menstruation,  in  which  the  mucous  mem- 

brane ceased  abruptly  at  the  os  internum,  that  of  the  body  of  the 
uterus  being  entirely  wanting  (Fig.  23).  John  Williams  also  holds 
that  the  whole  of  the  tissue  generally  regarded  as  mucous  membrane 
is  disintegrated  and  cast  off.  He  believes,  however,  that  the  inner 
portion  of  the  muscular  wall  of  the  uterus  corresponds,  in  develop- 

ment, to  the  muscularis  mucosa,  although  completely  blended  with the  usual  muscular  wall  of  a  hollow  viscus  ;  and  in  the  uterus  of 
the  sheep  he  finds  evidence  of  a  demarcation  indicating  that  the inner  third  of  the  muscular  coat  has  this  character.    In  the  human D  2 
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litems,  judging  from  the  depth  at  wliich  the  vessels  encircling  the 
organ  are  placed,  he  infers  that  the  major  part  of  the  muscle 
belongs  to  the  muscularis  mucosa?,  and  that  the  vessels  form  a 
demarcation  between  the  two  parts.  This  author  describes  four 
cases  in  which  he  found  the  mucous  membrane  entirely  absent  over 
part,  or  the  whole,  of  the  body  of  the  uterus,  after  death  during 
menstruation,  but  all  these  were  cases  of  death  from  acute  febrile 
diseases. 

This  view  has  not  yet  been  supported  by  any  other  histologist. 
Leopold  records,  amongst  others,  two  cases  of  sudden  death  by 
accident  during  menstruation,  and  concludes  that  only  a  very 
superficial  layer  of  the  mucous  membrane  is  thrown  off.  Engelmann 
denies  even  so  much  exfoliation  as  this.  Spiegelberg  extirpated  an 

inverted  uterus  during  menstruation,  and  found  the  mucous  mem- 
brane intact,  except  a  partial  loss  of  the  most  superficial  epithelial 

layer.  Wyder  records  two  cases  of  death  from  accident  on  the 
fourth  and  eighth  days  respectively  from  the  commencement  of 
menstruation.  He  finds  a  notable  loss  of  thickness  of  the  mucous- 

membrane  during  menstruation,  but  no  disintegration  of  its  whole 
thickness.  In  a  case  of  sudden  death  by  drowning  ten  days  from 

the  beginning  and  seven  from  the  end  of  a  period,  I  found  a  fully 

developed  mucous  membrane,  -i  inch  thick — a  thickness  which 
seems  to  be  too  great  to  be  consistent  witli  the  whole  thickness  of 
mucous  membrane  having  been  thrown  off  in  menstruation.  The 

evidence,  therefore,  is  on  the  whole  in  favour  of  the  -view  that  the 
menstrual  bleeding  is  due  to  a  disintegration  of  the  surface  of  the 
mucous  membrane  reaching  to  a  notable  proportion  of  its  thickness, 

but  not  to  its  whole  depth.  On  this  view,  in  those  cases  in  which 

either  small  shreds,  or  more  complete  pieces,  of  membrane  are 

found  in  the  menstrual  discharge,  there  is  an  undue  fibrillation  or 

toughness  of  the  exfoliated  portion,  so  that  the  disintegration  is 

less  complete  than  it  shoidd  be.  The  cause  of  the  normal  disin- 

tegration is  probably  to  be  found,  partly  in  fatty  degeneration  of 

the  tissue,  partly  in  extreme  pressure  in  the  small  vessels  of  the 

mucous  membrane.  Such  fatty  degeneration,  preceding  any  actual 

exfoliation,  is  described  by  John  Williams,  but  its  existence  is 

denied  by  Leopold  and  Wyder.*  Complete  disintegration  of  the 

whole  thickness  of  mucous  membrane  cannot  be  accepted  as  proved 

•  For  modem  evidence  as  to  the  changes  of  the  mucous  membrane  in  menstrua- 

tion, reference  may  be  made  to  the  following  papers.  John  Williams  "On  the-
 

Structure  of  the  Mucous  Membrane  of  the  Uterus  and  its  Tenodical  Changes, 

Obstct.  Joum.  Great  Britain,  Vols.  II.,  V. ;  Leopold,  "  Die  UterusscWcimhaut  und 
 d.o 

Menstruation."  Archiv  fur  Gyniikologie,  Bd.  XI.,  1ST",  p.  Ill ;  Wyder,  "  BeitrfSg 

£0r  Normalen  und  Tatholoffischen  Histologic  der  Menschlichen  Uterusseh
leinilmut. 

Ibid.,  Bd.  XIH.,  1878,  p.  15. 
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to  be  a  normal  occurrence,  unless  it  be  shown  to  have  occurred  when 
a  healthy  woman  had  died  suddenly  from  accident,  for  it  is  quite 

possible  that  during  the  process  of  dying  from  disease,  especially 
disease  of  febrile  character,  a  pathological  disintegration  may  occur. 

Theory  of  Menstruation. — When  the  ovaries  are  conge- 
nitally  entirely  absent,  no  menstruation  occurs,  and  the  same  result 
follows  if  the  ovaries  are  removed  in  early  life.  Examples  of  this 
are  said  to  exist  in  the  lied j  eras,  or  guards  to  the  harem,  in  certain 
parts  of  Asia.  A  stimulus  to  the  nervous  system  originating  in  the 
ovaries  is  therefore  essential  to  the  first  establishment  of  menstruation. 

It  is  also  essential,  in  most  cases,  for  its  continuance.  By  the 
removal  of  both  ovaries,  whether  enlarged  by  tumour  or  not,  an 
artificial  menopause  is  brought  on  as  a  general  rule.  Not  very 
unfrequently,  it  is  true,  either  irregular  uterine  haemorrhage,  or  even 
perfectly  regular  menstruation,  continues  after  the  operation.  In 
some  instances,  however,  this  may  be  due  to  some  small  fragment 
of  ovarian  stroma,  or  a  supplementary  ovary  having  been  left 
behind.  Thus,  in  one  case  of  oophorectomy,  under  the  care  of 
Dr.  Battey,  not  only  menstruation  but  pregnancy  occurred  after 

the  operation,  though  only  a  minute  fragment  of  stroma  was  left.* 
Menstruation  is  to  be  regarded  as  analogous  in  some  measure  to 

the  rut,  or  oestrus  of  animals,  although  important  differences  exist 
between  the  two.  In  animals  the  discharge  of  ova,  and  capacity  for 
impregnation,  exist  only  at  the  time  of  rut,  and  the  female  will 
receive  the  male  at  that  time  only.  The  period  is  marked  by  con- 

gestion of  the  genitals,  and  increased  secretion  of  mucus,  which,  in 
some  of  the  higher  animals,  may  be  slightly  tinged  with  blood,  and 
is  accompanied  by  a  special  odour  which  attracts  the  male.  In  . 
some  animals,  as  in  the  stag,  spermatozoa  are  secreted  by  the  males 
only  at  the  corresponding  period.  In  the  human  subject,  on  the 
contrary,  coitus  may  take  place,  as  a  rule,  at  any  other  time  except 
that  of  menstruation.  There  is,  nevertheless,  an  increase  of  sexual 
feeling  m  connection  with  the  menstrual  period.  This  is  generally 
most  marked  after  the  flow,  but  may  exist  also  during  the  flow,  or just  before  its  onset.  In  most  cases  the  first  menstruation  is 
believed  to  mark  the  first  ripening  of  ova.  In  some  instances, 
however,  ovulation  occurs  in  girls  who  have  never  menstruated,  as is  proved  by  the  fact  that  pregnancy  lias  sometimes  occurred  before 
there  has  been  any  appearance  of  the .  menstrual  flow.  It  is  the 
general  ride  that,  m  connection  with  eacli  menstrual  period,  one  or more  ova  are  discharged,  but  exceptions  to  this  rule  are  not 
uncommon.    The  occurrence  of  ovulation  without  menstruation  is 

188lf '  Battey'  "OoP^ctomy."   Transactions  of  International  Medical  Congress. 
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proved  by  pregnancy  taking  place  dining  periods  of  amenorrhoca. 
That  of  menstruation  without  ovulation  is  shown  l>y  instances  in 
which  no  sign  of  recent  or  impending  rupture  of  a  follicle  has  been 
found  when  death  has  taken  place  just  after,  or  during,  normal 
menstruation,  as  well  as  by  those  in  which  menstruation  has  persisted 
after  double  ovariotomy  or  oophorectomy. 

Cycle  of  Menstrual  Changes. — The  effects  of  menstruation 
are  not  confined  to  the  uterus  and  ovaries,  nor  to  the  time  of  the 
menstrual  period,  but  there  is  a  monthly  cycle  of  nutrition  in- 

fluencing in  some  degree  the  whole  organism.  In  susceptible 
women  there  is  often,  for  some  days  before  the  flow,  a  fulness  and 
tenderness  of  the  breasts,  which  begin  to  pass  away  as  soon  as  the 
flow  commences.  This  condition  appears  to  indicate  a  tendency  to 
commencing  development  in  the  breasts,  coincident  with  the 

monthly  development  of  the  uterine  mucous  membrane.  Sphygmo- 
graphic  observations  have  shown  that  the  arterial  tension  is 
generally  somewhat  raised  above  the  average  before  the  flow,  and 
sinks  to  a  level  rather  below  the  average  dining,  and  shortly  after 

the  flow.  According  to  Dr.  Stephenson's  observations,  both  the 
temperature  of  the  body  and  the  excretion  of  urea  also  follow  a 
monthly  cycle.  The  curve  of  temperature  is  above  the  mean  for 
about  half  the  month,  rising  to  about  half  a  degree  above  the  mean 
line ;  it  crosses  and  falls  below  that  line  about,  or  shortly  before, 
the  time  of  onset  of  menstruation,  and  sinks  to  a  similar  depth 
below  it  for  about  a  similar  interval.  The  curve  indicating  the 

excretion  of  urea  follows  a  very  similar  course.  There  are  thus 

general  signs  of  increased  activity  of  nutritive  changes  coincident 
with  the  time  of  development  of  the  uterine  mucous  membrane. 

The  cause  of  the  monthly  periodicity  connot  be  explained,  but  it 

probably  lies  in  the  nervous  centres  rather  than  in  the  ovaries.  This 
view  appears  to  be  confirmed  by  the  effect  which  a  nervous  shock, 
such  as  a  fright,  or  excessive  muscular  exertion,  often  has  in 

bringing  on  menstruation  prematurely.  The  commencing  matura- 
tion of  the  Graafian  follicle  is  probably  the  consequence  rather  than 

the  cause  of  the  same  arterial  afflux  of  blood  to  the  litems  and 

ovaries  which  causes  the  development  of  the  uterine  mucous 

membrane.  As  the  maturation  proceeds,  a  reflex  stimulus  from  the 

ovarian  nerves  increases  the  afflux  of  blood  until  menstruation  is 

determined.  In  morbid  conditions  of  the  ovary,  when  maturation 

of  follicles  is  interfered  with,  or  hastened  by  undue  congestion, 

menstruation  is  apt  to  b-  irregular,  or  its  rhythm  to  be  altered. 

That  the  afflux  of  blood  precedes  the  onset  of  menstruation  is 

illustrated  by  what  is  observed  in  the  case  of  soft  fibroid  tumours. 

Such  tumours  often  vary  perceptibly  in  size  during  the  menstrual 
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cycle,  and  it  is  generally  found  that  the  greatest  size  is  reached 

a  little  before  the  onset  of  the  flow,  and  that  a  diminution  takes 

place  either  during  its  course,  or  at,  or  even  just  before,  its  onset. 

Active  arterial  hypersemia  continues,  however,  throughout  the 

menstrual  flow,  and  is  one  of  the  factors  which  determines  the 

amount  of  blood  lost.  Thus  the  increased  activity  of  circulation 

produced  by  coitus,  or  great  muscular  exertion,  increases  the 
amount  of  flow,  and  is  apt  to  bring  it  on  again,  after  it  has 

recently  ceased.  Congestion  extends  to  the  vagina  and  vulva 

throughout  the  period,  and  if  death  occurs  during  menstruation,  the 
whole  vicinity  of  the  uterus  and  ovaries  is  found  greatly  congested. 
The  muscular  wall  of  the  uterus  is,  however,  sometimes  foimd  pale 

and  comparatively  bloodless,  and  this  condition  is  to  be  explained 

by  the  occurrence  of  muscular  contractions.  The  occasional  con- 
tractions which  are  manifest  to  the  hand  in  the  pregnant  uterus 

take  place  also  hi  the  unimpregnated  uterus  diiring  menstruation, 
and  probably  at  other  times.  They  serve  to  expel  the  product  of 
menstruation,  and  close  up  the  increased  cavity  left  in  the  body  of 
the  uterus  by  the  exfoliation  of  mucous  membrane.  It  is  possible 
also  that  uterine  contraction  may  determine  the  first  rupture  of 
vessels  at  the  onset  of  menstruation  by  forcing  blood  out  of  the 
muscular  wall  into  the  mucous  membrane,  and  checking  its  return 
through  the  veins.  A  pale  condition  of  the  muscular  wall  after 

death  during  menstruation  does  not,  however,  prove  that  it  is  con- 
tinuously bloodless  during  the  flow,  but  only  that  the  blood  has  been 

squeezed  out  of  it  by  contraction  before  death,  or  by  rigor  mortis. 
Maturation  of  the  Graafian  Follicle. — As  the  Graafian 

follicle  enlarges  it  tends  to  approach  the  surface  of  the  ovary,  that 
being  the  direction  of  least  pressure.  Under  the  influence  of  the 
hyperemia  preceding  menstruation  there  is  great  enlargement  and 
proliferation  of  the  vessels  in-  the  vascular  tunic  of  the  follicle  which 
is  nearest  to  maturity.  From  the  increased  vascular  supply  follows 
increased  secretion  of  the  liquor  folliculi,  and  the  follicle  comes  to 
form  a  prominence  on  the  surface  of  the  ovary.  From  the  effect  of 
pressure  the  wall  becomes  thinned  at  the  most  prominent  part,  and 
fatty  degeneration  takes  place  in  it.  At  length  rupture  occurs  and 
the  ovum  escapes  with  the  rush  of  liquor  folliculi,  aided,  as  some 
hold,  by  the  pressure  of  blood  previously  effused  into  the  follicle. 
The  actual  rupture  takes  place  at  a  point  previously  free  from 
vessels,  and  is  facilitated  by  the  fact  that  the  ovary  has  no  distinct 
fibrous  capsule,  nor  true  peritoneal  covering.  At  the  same  time 
there  is,  as  is  generally  believed,  a  kind  of  erection  from  active  con- 

gestion of  the  Fallopian  tube  and  its  fimbriated  extremity,  so  that 
the  latter  is  more  closely  applied  than  usual  to  the  ovary.  The 
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motion  of  the  cilia  lining  the  fimbria  produces  a  current  of  serum 
towards  the  orifice  of  the  tube,  and  by  this  means  the  ovum  is 
guided  into  it.  Much  importance  has  been  attached  to  the  grasping 
of  the  ovary  by  the  fimbriae  of  the  tube  during  menstruation.  The 
fimbriated  extremity,  however,  is  not  large  enough  to  grasp  the 
whole  ovary,  and  the  capacity  for  erection  of  the  Fallopian  tube 
appears  to  have  been  exaggerated.  The  current  produced  by  the 
cilia  must,  therefore,  be  of  great  Consequence,  and  be  capable  of 
guiding  an  ovum  toward  the  tube,  even  when  it  has  escaped  outside 
the  grasp  of  the  fimbriae.  The  possibility  of  this  is  illustrated  by 
the  case  of  batrachians,  in  which  the  oviducts  are  situated  at  a  dis- 

tance from  the  ovary,  and  the  ova  are  discharged,  in  the  first  in- 
stance, into  the  peritoneal  cavity.  In  this  way  also  may  be  explained 

the  cases  in  which  an  ovum  escaped  from  one  ovary  has  been  earned 

into  the  Fallopian  tube  of  the  opposite  side,  and  there  arrested.* 
The  disposition  of  the  tube  is  also  such  that  the  action  of  gravity 

is  favourable  to  the  ovum  reaching  its  orifice.  The  length  of  the 
tube  being  much  greater  than  the  distance  from  the  uterus  to  the 
ovary,  the  tube  curls  over  the  ovary  in  a  loop,  so  that  its  outer  third 
comes  to  be  outside  and  below  the  ovary,  the  ovarian  fimbria  which 
is  attached  to  the  ovary  running  downwards  from  that  organ  to  the 
orifice  of  the  tube.  The  fimbria},  therefore,  are  in  contact  with  the 

ovary  at  or  near  its  most  dependent  part.t  It  is  probable,  how- 
ever, that  it  is  not  very  rare  for  an  ovum  to  escape  into  the  peri- 

toneal cavity  and  not  reach  the  tube.  The  possibility  of  this  occur- 
rence is  proved  by  the  case  of  abdominal  fcetation. 

Period  of  rupture  of  the  Graafian  Follicle. — When  it 
was  supposed  that  the  swelling  of  the  nterine  mucous  membrane 
took  place  during  menstruation  and  not  before  its  onset,  it  was 
believed  that  the  time  of  rupture  of  the  Graafian  follicle  was 
shortly  after  the  end  of  a  period.  Modern  observations,  however, 
point  rather  to  the  conclusion  that  it  more  frequently  ruptures  just 
before  the  commencement  of  a  period.  From  the  apparent  analogy 
between  the  exfoliation  of  mucous  membrane  in  menstruation  and 

the  exfoliation  of  the  developed  mucous  membrane,  the  so-called 

decidua  vera,  at  the  end  of  pregnancy,  the  mucous  membrane 

developed  for  menstruation  has  been  called  the  menstrual  decidua. 

It  has  further  been  supposed  by  some  that  the  separation  of  this 

decidua,  and  consequent  commencement  of  menstruation,  indicates 

that  the  ovum  belonging  to  that  menstrual  period  lias  not  only 

escaped,  but  has  failed  to  become  impregnated.    It  would  follow 

*  See  the  chapter  on  extra-uterine  fcetation. 

+  See  a  paper  by  His,  "  Die  Lagc  dor  Eierstuckc  in  dcr  Wciblichcn  Leiche,"  Arebiv fiir  Anatomic  und  Thysiologie,  1881. 



FORMATION  OF  CORPUS  LUTEUM. 
41 

that  the  impregnated  ovum  belongs,  not  to  the  last  menstrual 

period  which  occurs,  but  to  the  first  which  fails  to  appear  ;  and  that 

the  duration  of  pregnancy,  generally  reckoned  from  a  few  days  after 

the  end  of  the  last  period,  is  shorter  than  has  generally  been  supposed. 

This  is  not  supported  by  cases  of  pregnancy  from  a  single  coitus  of 

known  date.  Moreover,  there  is  reason  to  believe  that  the  ovum 

may  take  as  much  as  nine  or  ten  days  in  passing  from  the  ovary  to 

the  uterus.  If,  therefore,  it  be  true  that  the  exfoliation  be  only  of 

the  superficial  portions  of  mucous  membrane  and  not  of  its  whole 
thickness,  the  new  mucous  membrane,  beginning  to  be  renovated, 
may  be  in  condition  to  furnish  a  suitable  nidus  for  the  ovum  of  the 

period  just  past,  by  the  time  it  reaches  the  uterus,  even  though  it 
escaped  just  before  the  period.  Kecorded  cases,  where  a  Graafian 
follicle  has  been  found  on  the  point  of  rupture,  but  unruptured, 
during  or  just  after  menstruation,  seem  to  show  that  menstruation 

does  not  necessarily  mean  the  failure  of  impregnation  of  the  cor- 
responding ovum.  On  the  whole  it  may  be  inferred  from  the  evi- 

dence that  the  follicle  may  rupture  just  before,  dining,  or  just  after 
the  period.  Of  these  times  the  first  is  probably  the  commonest ; 
and  it  is  also  reasonably  believed  that  an  impending  rupture  may 

be  precipitated  by  the  increased  congestion,  and  perhaps  the  con- 
traction of  the  muscular  fibres  in  the  ovaries,  induced  by  coitus. 

Formation  of  the  Corpus  luteuni. — Even  before  the  rup- 
ture of  the  follicle,  its  internal  layer  or  membrana  granulosa  becomes 

thickened  by  proliferation  and  enlargement  of  the  cells  composing 
it,  and  acquires  a  characteristic  yellow  tint,  due  to  the  presence  of 
minute  yellow  granules  in  the  cells.  After  the  rupture  this  change 
becomes  much  more  marked.  By  proliferation  within  a  confined 
space  the  layer  of  cells  becomes  thrown  into  folds,  which  have  been 
compared  to  cerebral  convolutions  (Fig.  24,  p.  42).  These  gradually 
encroach  upon  the  space  occupied  by  the  clot  in  the  centre,  which 
shrinks  and  becomes  decolorised,  and  eventually  leaves  only  a 
whitish  stellate  spot  at  the  centre.  The  round  cells  increase  in  size, 
and  their  yellow  colour  becomes  more  marked.  Between  the  cells 
young  connective  tissue  is  formed,  and  vessels  penetrate  the  layer 
from  the  outer  wall  of  the  follicle,  entering  between  the  convolu- 

tions as  papillae  of  vascular  connective  tissue.  The  convolutions 
eventually  blend  together  so  as  to  form  a  uniform  border  round  the 
central  remnant  of  clot,  as  shown  at  /,  Fig.  24.  It  was  held  by 
Coste  that  there  is  normally  no  effusion  of  blood  into  the  follicle, 
but  only  a  semi-transparent  gelatinous  material,  slightly  tinged 
with  blood-pigment.    Dalton  *  however,  found  only  one  specimen 

Soric't"  vSn  theCOrpUS  Luteura"  .  Transactions  of  tbo  American  Gynecological 
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of  a  corpus  luteum  of  menstruation  in  which  the  central  clot  was 
absent  as  compared  with  nine  in  which  it  was  present.  The  size  of 
the  corpus  luteum  thus  formed  is  considerably  greater  than  that  of the  original  follicle  (see  Fig.  25). 

When  the  ovum  has  not  become  impregnated,  the  development  of 
the  corpus  luteum  has  readied  its  height  after  about  twenty  days  ; 
after  this  it  undergoes  rapid  absorption.  The  cells  gradually  dis- 

appear, the  colour  is  changed  from  yellow  to  a  whitish  tint,  the 
vessels  become  atrophied,  and  eventually  there  remains  only  the 

Fig.  24.  —  Diagram  of  the  formation  of  the  corpus  luteum.  a,  the  cavity  of  the  follicle 
filled  -with  blood ;  J,  c,  the  clot  dimmisliing  in  size,  while  the  epithelial  lining' becomes  thickened  and  convoluted,  and  the  clot  becomes  decolorised  ;  d,  e,f,  com- 

pletion of  the  process.  In  /  the  convolutions  have  coalesced  to  form  a  yellow  mass, 
the  decolorised  remnant  of  the  clot  remaining  only  as  a  central  stellate  cicatrix. 

relic  of  the  fibrous  tissue  which  the  cells  have  formed,  and  which 
has  the  appearance  of  a  stellate  white  cicatrix.  The  diminution 
is  already  considerably  advanced  by  the  time  the  next  follicle  is 
ready  to  rupture.  Such  a  corpus  luteum  has  been  termed  a  false 

corpus  luteum,  but  is  better  named  the  corpus  luteum  of  men- 
struation. 

If  pregnancy  occurs,  a  very  different  course  is  followed.  The 
maturation  and  rupture  of  fresh  follicles  is  then,  as  a  rule,  arrested. 
In  consequence  of  the  hyperaeniia  due  to  pregnancy  the  corpus 
luteum  reaches  a  much  liigher  development,  and  this  development 
is  more  protracted,  as  also  is  the  diminution.  The  greatest  height 
is  reached  about  the  third  month  ;  the  corpus  luteum  is  still  marked 

at  the  time  of  delivery,  and  does  not  entirely  disappear  for  one  or 
two  months  after.  At  the  third  month  it  is  about  two-thirds  of  an 

inch  in  length  (Fig.  25),  and  forms  a  manifest  prominence  on  the 

surface  of  the  ovary  ;  at  the  time  of  delivery  it  still  averages  nearly 

half  an  inch  in  length  (Fig.  26).    The  yellow  colour  is  more 
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marked ;  at  the  early  stage  the  convolutions  are  firmer  to  the 
touch,  eventually  they  blend,  together  in  a  firm  mass,  their  margins 
being  only  indicated  by  bands  of  connective  tissue.  The  cells  reach 

about  g-i-g  or  even  inch  diameter.  The  corpus  luteum  can  be 
felt  as  a  manifest  firm  swelling  in  the  substance  of  the  ovary.  This  is 
not  generally  the  case  with  the  corpus  luteum  of  menstruation.  In 

about  one-third  of  the  cases  a  cavity  is  formed  in  the  substance  of 

the  corpus  luteum,  containing  clear  fluid  (Fig.  25),  but  more  fre- 

Tig.  25.— Section  of  the  human 
ovary,  showing-  a  corpus luteum  at  the  third  month 
of  gestation,  containing-  a central  cavity. 

Fig.  26.— Corpus  luteum  at  the  full  term 
of  pregnancy.    (After  Dalton.) 

quently  the  centre  is  occupied  by  the  stellate  decolorised  relic  of  the 
blood-clot,  like  that  shown  in  Fig.  26.  The  formation  of  a  cavity is  ascribed  by  Dalton  to  a  separation  and  collection  of  the  serum 
belonging  to  the  original  blood-clot.  It  is  rarely,  if  ever,  observed in  the  corpus  luteum  of  menstruation. 

The  corpus  luteum  of  pregnancy  formerly  had  the  less  appro- 
priate name  of  the  true  corpus  luteum.  The  only  structure  which 

really  deserves  the  name  of  false  corpus  luteum  is  that  which  may be  formed  if  a  follicle  shrinks,  and  its  wall  becomes  thickened  with- 
out rupture  ever  having  taken  place.  This  is  distinguished  from a  corpus  luteum  of  pregnancy  or  menstruation  by  the  absence  of  the yellow  colour,  and  by  the  fact  that  it  is  not  on  the  surface  of  the ovary,  nor  connected  with  a  cicatrix  on  that  surface 

The  corpus  luteum  has  no  positive  medico-legal  value  as  a  proof of  pregnancy.^  For  a  few  cases  have  been  recorded  in  which  the 

3ustl  TT Uati°n  ̂   apPCaml  t0  W  a11  the  ca- ters usual  in  that  of  pregnancy.     This  has   generally  been  m 
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instances  where  there  has  been  some  cause  for  undue  congestion, 
such  as  the  presence  of  a  fibroid  tumour  or  a  life  of  prostitution. 
On  the  other  hand  there  have  been  cases  of  pregnancy  in  which  no 
corpus  luteum  or  none  of  distinctive  character  could  be  found. 

Commencement  and  duration  of  Menstruation. — The 

first  menstruation  is  the  usual  sign  that  the  girl  has  become  capable 
of  conception  and  child-bearing.  It  is  believed  to  be  coincident,  as 
11  rule,  with  the  first  ovulation,  although,  in  some  cases,  ova  are 
discharged  previous  to  any  menstruation.  At  the  same  time  occur 
the  changes,  physical  and  mental,  which  indicate  the  arrival  at  the 
.age  of  puberty.  The  body  of  the  uterus,  hitherto  small  in  relation 
to  the  cervix,  is  developed,  the  pubes  become  covered  with  hair, 
the  pelvis  acquires  the  typical  female  type,  and  the  breasts  are 
developed.  At  the  same  time  there  is  a  mental  change,  and  the 
girl  becomes  more  bashful  and  retiring.  Neither  the  body  of  the 
uterus,  however,  nor  the  pelvis,  at  once  reach  their  full  capacity  for 
the  discharge  of  their  functions  ;  they  do  not  generally  attain  their 
full  size  till  the  age  of  about  twenty.  The  age  at  which  menstruation 
commences  is  influenced  by  climate,  race,  and  mode  of  life.  The 
influence  of  climate  has  been  exaggerated,  but  in  hot  climates  the 
.age  is  on  an  average  two  or  three  years  earlier  than  in  cold. 

Luxurious  living  and  early  stimulation  of  the  mental  faculties 
tend  to  bring  on  menstruation  at  an  earlier  age,  and  thus  the 
children  of  the  rich  and  dwellers  in  towns  commonly  menstruate 

earlier  than  the  poorer  classes  in  the  country.  Premature  sexual 
stimulus  has  a  similar  effect.  Feeble  health  and  poor  diet  tend  to 

retard  the  appearance  of  the  iiow.  There  may  be  a  difference 
•between  different  races  living  in  the  same  country,  and  among  the 

Hindoos,  whose  custom  is  for  marriage  to  be  completed  as  soon  as 

menstruation  appears,  the  age  is  peculiarly  early. 

The  age  of  appearance  of  menstruation  may  vary  from  10  to  20 

without  departure  from  health.  In  England  more  than  half  of  the 

whole  number  of  girls  first  menstruate  between  the  ages  of  14  and 

17,  and  more  than  five-sixths  between  those  of  13  and  19,  the 

average  age  being  a  little  above  15$.  Normally  the  discharge 

recurs  at  regular  intervals,  with  the  exception  of  periods  of  preg-, 

nancy  and  lactation,  up  to  the  menopause  or  climacteric  period, 

which  is  commonly  between  the  ages  of  40  and  50.  Exceptionally, 

menstruation  may  go  on  even  up  to  the  age  of  60.  The  period  of 

active  sexual  life  is  thus  generally  from  30  to  35  or  40  years. 

Those  who  menstruate  early  commonly  continue  to  menstruate  late, 

unless  any  pelvic  inflammation  has  led  to  atrophy  of  the  ovaries. 

Repeated  pregnancies  tend  to  prolong  the  period  of  sexual  activit
y. 

Cases  occasionally  occur  in  which  true  menstruation  begins  in 
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infants,  even  at  the  age  of  two  or  three,  and
  continues  regularly 

from  that  time.  Such  a  condition  is  assoc
iated  with  premature' 

development  of  the  breasts,  of  the  pelvis,  and  o
f  the  sexual  emotions. 

In  such  a  case  pregnancy  has  occurred  in  the  nint
h  year,  and  the 

birth  of  a  living  child  in  the  tenth. 

Conception  —Conception  is  effected  by  unio
n  of  the  sperma- 

tozoa witli  the  ovum.    Nothing  more  is  known  than  that  t
he  sper- 

matozoa penetrate  the  zona  pellucida,  and  on  reaching  the  yol
k 

become  motionless,  and  afterwards  are  dissolved,  impartin
g  to  the 

ovum  a  new  vitality.    The  micropyle,  or  opening  through 
 the  zona 

pellucida  for  the  entrance  of  spermatozoa,  though  it  exi
sts  m 

lower  animals,  as  insects  and  fishes,  has  not  been  detec
ted  in 

mammals.     It  is  believed  that  the  ovum  is  generally  fertilised
  in 

the  Fallopian  tube,  probably  for  the  most  part  in  its  -outer  half,
  and 

more  especially  among  its  fimbriaB,  the  folds  of  which  form 
 a  re- 

ceptacle in  which  the  semen  may  be  retained  for  some  time.  The 

phenomena  of  abdominal  and  ovarian  gestation,  show  that  the  sper- 

matozoa may  reach  the  peritoneal  cavity.    The  precise  mechanism 

by  which  the  ascent  of  the  spermatozoa  is  effected,  is  not  positively 

known.    A  great  deal  must  be  attributed  to  their  own  power  of 

motion,  since,  according  to  Henle,  they  can  traverse  the  distance  of 

an  inch  in  7|  minutes.    Many  cases  of  pregnancy  with  narrow  and 

unruptured  hymen  have  been  recorded,    and  spermatozoa  have 

traversed  minute  openings  in  a  vaginal  septum.     I  have  known  a- 

case  of  pregnancy  where  the  vagina  was  contracted  up  to  a  rigid  tube, 

only  i  inch  in  diameter,  so  that  penetration  was  totally  impossible, 
while  urine  was  constantly  trickling  through  this  tube  from  the 
bladder.    In  such  instances,  the  spermatozoa  must  have  made  their 

way  by  their  own  activity  the  whole  length  of  the  vagina,  as  well  as 

of  the  uterus  and  Fallopian  tube.    There  is  reason  to  think  how- 
ever, that  the  chances  are  greatly  against  impregnation  in  cases  of 

this  kind,  and  that  normally  some  of  the  semen  ascends  into  the 

uterus  almost  at  the  moment  of  emission.     In  women,  sperma- 
tozoa have  been  found  in  the  cervix  immediately  after  coitus,  and 

in  animals  killed  shortly  after  coitus,  they  have  been  found  in  the 

Fallopian  tubes,  or  even  upon  the  surface  of  the  ovaiy.  Vaginal 

injections  of  hot  or  cold  water,  or  various  solutions,  used  immediately 

after  coitus  as  a  prophylactic  against  pregnancy,  sometimes  fail  to 
secure  the  desired  result,  although  they  are  immediately  fatal  to  the 
spermatozoa  wherever  they  reach  the  semen.    In  such  cases  the 

semen  must  have  made  its  way  immediately  into  the  uterus  to  too 
great  a  distance  to  be  reached  by  the  water. 

Normally  there  is  in  coitus  as  distinct  an  orgasm  of  sensation  on 
the  part  of  the  woman  as  that  which  accompanies  emission  in  the 
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man.  It  is  not  necessarily  associated  with  ejection  of  the  secretion 
of  any  gland,  but  is  accompanied  by  certain  muscular  actions.  The 
sexual  orgasm  is  not  necessary  to  conception,  for  the  condition  in 
which  it  is  habitually  absent,  or  what  may  be  called  impotence  in 
women,  is  by  no  means  uncommon,  and  pregnancy  frequently  occurs 
notwithstanding.  The  occurrence  of  the  orgasm  at  the  proper  time 
does  however  favour  conception.  I  have  known  a  lady  who  was 
married  under  20,  and  lived  in  married  life  for  many  years  with 
two  husbands  in  succession.  When  she  had  passed  the  age  of  40, 
she  experienced  the  sexual  orgasm  in  coitus  for  the  first  and  only 
time  in  her  life,  and  from  that  day  dated  her  first  and  only  preg- 
nancy. 

To  account  for  the  rapid  ascent  of  the  seminal  fluid,  it  has  been 
supposed  by  some  that  an  active  suction  by  the  uterus  takes  place 
in  the  sexual  orgasm,  accompanied  by  sudden  dilatation  of  the 
cervical  canal,  and  even  of  the  Fallopian  tubes.  There  is,  however, 
no  satisfactory  evidence  that  the  uterus  is  active  in  the  matter  further 
than  to  this  extent,  that  the  cervical  canal,  Avhen  turgid  with  blood, 

is  more  patulous  and  straighter  than  usual,  and  that  _  uterine  con- 
tractions occur  during  coitus.  There  is  then  sufficient  to  explain  the 

ascent  of  the  semen.  The  mucus  is  expelled  from  the  cervical  canal 

by  pressure  due  to  the  impact  of  the  penis,  or  possibly,  in  some 
measure,  by  uterine  contraction,  and  it  is  then  natural  that  in  the 
intervals  of  pressure,  semen  should  ascend  to  take  its  place  out 
of  the  pool  of  that  fluid  just  deposited  in  the  posterior  vaginal 
cul-de-sac. 

A  normal  direction,  as  well  as  a  normal  size  of  the  os  uteri,  is 

therefore  an  important  element  in  easy  conception.  In  the  acid 

vaginal  secretion,  the  spermatozoa  perish  within  a  few  hours.  In 
the  alkaline  mucus  of  the  uterus,  it  has  been  shown,  both  in  the  case 
of  women  and  in  that  of  animals,  that  they  may  live  as  much  as 

eight  or  ten  days,  and  possibly  they  may  live  longer  still.  It  is 

obvious  therefore,  with  a  view  to  conception,  how  important  it  is 

that  the  semen  should  at  once  make  its  way  within  the  uterus. 

Once  there,  it  is  probable  that  the  power  of  movement  of  the  sper- 
matozoa themselves  may  be  sufficient  for  them  to  traverse  the 

Fallopian  tubes  at  their  leisure.  Whether  or  not  there  is  physio- 

logical dilatation  of  the  Fallopian  tubes  there  is  no  evidence,  but 

even  without  it,  there  is  space,  for  individual  spermatozoa  to  pass. 

.An  orifice  at  the  external  os  uteri  as  small  as  that  of  the  Fallopian 

tube  would  not  suffice  for  facile  conception,  since,  unless  a  certain 

proportion  of  semen  ascends  en  masse  into  the  cervix,  the  sperma- 

tozoa are  liable  to  perish  cpiickly  in  the  vagina.  It  is  possible  that 

a  suction  towards  the  abdominal  cavity  caused  by  sudden  expansion 
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of  the  chest,  -with  closure  of  the  glottis,  during  the  sexual 
orgasm,  may  sometimes  have  an  influence  as  regards  the  ascent  of 
the  semen. 

Period  of  Possible  Impregnation. — Since  the  sperma- 
tozoa may  remain  alive  in  a  suitable  medium  for  ten  days  or  more, 

and  the  ovum  may  occupy  probably  ten  days  in  descending  to  the 
uterus,  it  is  obvious  that  a  fruitful  coitus  may  take  place  almost  at 

any  part,  and  probably  at  any  part,  of  the  menstrual  cycle.  It  has 
long  been  believed  that  the  greatest  aptitude  for  conception  exists 
shortly  after  the  end  of  a  menstrual  period.  Nature  seems  to 
give  some  evidence  in  favour  of  this  view,  since  the  period  of  most 
acute  sexual  feeling  is  generally  just  after  the  end  of  menstruation, 

although  this  may  extend  also  to  the  time  just  preceding  the  flow. 
A  sinidar  conclusion  may  be  drawn  from  a  comparison  of  the 
duration  of  pregnancy  in  cases  of  single  coitus  on  a  known  date 
Avith  its  duration  as  reckoned  from  the  end  of  the  last  menstrual 

period.  The  former  period  is,  on  an  average,  272  days,*  the  latter 
278  days.t  It  may  be  inferred  from  this  that  the  fruitful  coitus 

probably  takes  place,  on  an  average,  about  six  days  from  the  end,  or 
ten  days  from  the  beginning,  of  the  last  menstrual  period.  Eecorded 
cases  seem  to  show  that  this  is,  at  any  rate,  a  possible  time  for 
fruitful  insemination,  as  for  instance  two  instances  mentioned  by 
Marion  Sims,  in  which  pregnancy  followed  a  single  known  coitus  at 
such  a  date,  and  one  in  which  it  was  the  result  of  intra-uterine 
injection  by  him  of  seminal  fluid. 

On  the  other  hand,  if  the  doctrine  mentioned  above  were  true, 
that  the  commencement  of  menstruation  is  a  sign  that  impregnation 
of  the  ovum  discharged  hi  connection  with  that  period  has  failed,  it 
would  follow  that  coitus  is  least  likely  to  be  fruitful  just  after  the 
end  of  a  period,  and  most  likely  to  be  so  a  few  days  before  the 
onset  of  a  period.  It  is  a  strong  argument  against  tins  doctrine  that 
would  seem  a  strange  anomaly  of  nature  for  sexual  feeling  to  be 
strongest  exactly  at  the  time  when  impregnation  is  least°  likely. Some  evidence  on  this  question  may  be  derived  from  the- case  of  the 
Jews.  In  the  J ewish  law,  Jewish  women  are  directed  to  abstain  from 
coitus  during  menstruation,  and  for  seven  days  after  its  cessation.} 

q,LLiiWenh[lrd^S  84tatistics  Sive  272  days  (Die  Berechnung-  iind  dio  Dauer  der 
t^^^^j^L^^\J?^  

*****  ft;  Sat 

i  See  Leviticus,  sv.,  19. 
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Strict  observers  of  the  law  are  said  to  go  beyond  what  is  com- 

manded in  Leviticus,  and  even  it'  the  discharge  lasts  only  for  an 
hour  or  two,  to  observe  five  days,  during  which  the  discharge  might  last, 
for  the  period  itself,  and  add  to  these  seven  clear  days,  making  twelve 

in  all,  at  the  least.  Less  strict  observers  of  the  law  however,  espe- 
cially in  England,  keep  only  three  days  after  the  cessation  of  the 

flow,  or  merely  occupy  separate  rooms  while  it  actually  continues. 
As  the  Jews  are  certainly,  if  anything,  more  fertile  rather  than  less 
fertile  than  other  races,  it  follows  that  such  a  law  does  not  impede 
conception,  and  probably  the  limitation  on  the  exercise  of  the  sexual 
function  has  the  opposite  effect.  It  is  probable  that,  with  Jewesses, 
the  fertile  coitus  is  generally  shortly  before  the  period,  but  there  are 
no  statistics  as  to  the  duration  of  pregnancy  from  a  single  known 

coitus  in  those  who  observe  the  Jewish  law.  The  only  final  con- 
clusion which  can  be  drawn  at  present  is,  that  coitus  shortly  before 

or  shortly  after  a  period  is  more  likely  to  be  fruitful  than  at  other 
times. 



CHAPTER  III. 

EARLY  DEVELOPMENT  OF  THE  OVUM. 

The  details  of  the  development  of  the  ovum  belon
g  to  ambry 

oW,  and  only  so  mnch  will  be  considered  here
  as  is  necessary  in 

order  to  understand  the  formation  of  the  envelopes  of  t
he  foetus  which 

are  of  practical  importance  in  midwifery.  These  a
re,  from  without 

inwards,  the  decidua,  the  chorion,  and  the  amnion,  of  w
hich  the  nrst 

belongs  to  the  uterus,  the  two  latter  to  the  ovum.  The
  earlier  ot 

the  changes  now  to  be 

described,  are  only  in- 
ferred to  take  place 

from  the  analogy  of 

what  ocelli's  in  ani- 
mals. 

Segmentation  of 
the  Yolk.— The  first 
change  in  the  ovum  is 
the  disappearance  of 
the  germinal  vesicle. 
This  occurs  whether 

there  is  impregnation 
or  not,  before  or  shortly 
after  the  ovum  has  es- 

caped from  the  follicle. 
The  first  effect  of  fe- 

cundation is  the  for- 
mation in  the  centre 

of  the  yolk  of  a  new 

nucleus,  much  resembling  the  original  germinal  vesicle  (a,  Fig.  27). 

This  immediately  begins  to  divide  into  two,  and  determines  a  similar- 
cleavage  of  the  whole  yolk,  the  nuclei  acting  as  centres  of  attraction 

to  the  cell-mass.  The  two  new  cells  are  again  subdivided  each  into  two,, 
and  so  on,  until  a  large  number  are  produced,  all  lying  within  the 
vitelline  membrane.  The  body  so  formed  has  been  called  the  muri- 

formbody,  from  its  mulberry-like  appearance  (e,  Fig.  27).    By  dis - 

Eg.  27. — Segmentation  of  the  yolk.  A,  ovum,  with 
first  embryo  cell ;  B,  division  of  embryo-cell,  and 
cleavage  of  the  yolk  around  it ;  c,  d,  further 
division ;  e,  murrform  body  completed. 
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solution  of  cells  in  the  centre  a  clear  fluid  is  formed,  and  by  pres- 
sure of  tins  fluid,  the  superficial  layer  of  cells  becomes  flattened. 

Thus  the  ovum  is  converted  into  a  vesicle,  whose  walls  are  com- 

posed of  a  single  layer  of  flattened  cells,  more  or  less  hexagonal 
through  mutual  pressure,  within  the  zona  pellucida.  This  cellular 
layer  is  called  the  blastodermic  membrane. 

The  Primitive  Chorion. — While  these  changes  are  going  on, 
the  ovum  is  passing  down  the  Fallopian  tube.  In  its  passage  it  is 
supposed  to  receive  an  additional  very  thin  albuminous  coating, 
the  analogue  of  the  important  layer  which  forms  the  white  of  the 
egg  in  birds.  This  albuminous  coating  becomes  closely  blended 
with  the  zona  pellucida,  and  over  the  whole  surface  of  the  resulting 
membrane  simple  structureless  villi  are  formed.  In  this  way  is 
produced  the  primitive  chorion.  The  villi  serve  both  for  absorption 
of  nutritive  material,  and  for  attachment  of  the  ovum  to  the  mucous 
membrane  as  soon ,  as  it  reaches  the  uterus.  By  such  absorption, 

the  ovum,  which  was  about  -j-^  inch  in  diameter  on  escaping  from 
the  ovary,  has  increased  to  from  -Jg-  to  inch  in  diameter  by  the 
time  it  reaches  the  uterus. 

Before  describing  the  further  changes  in  the  ovum  after  it  has 
reached  the  uterus,  it  is  well  to  consider  the  changes  in  the  uterus 

itself,  which  result  in  the  formation  of  the  decidua  or  outermost  of 
the  three  envelopes  of  the  ovum. 

The  Decidua. — The  effect  of  impregnation  on  the  uterus  is, 

that  a  development  of  the  mucous  membrane  of  its  body  imme- 

diately commences.  The  cells  of  the  interglandular  tissue  prolife- 

rate and  grow  to  a  large  size,  round  or  somewhat  spindle-shaped, 

reaching  a  diameter  of  about  inch.  At  the  same  time  the  glands 

become  enlarged  and  their  cavities  somewhat  dilated.  The  ovum 

on  reaching  the  uterus  finds  its  cavity  nearly  filled  up  by  the 

mucous  membrane,  and  becomes,  as  a  rule,  attached  at  a  point  not 

far  from  the  orifice  of  the  Fallopian  tube,  most  frequently  on  the 

posterior  wall.  The  proliferating  mucous  membrane  grows  up 

around  the  ovum  until  it  completely  covers  it  in  and  shuts  it  off  from 

the  cavity  of  the  uterus  (Figs.  30,  31,  p.  52).  Owing  to  the  minute 

size  of  the  ovum  when  it  reaches  the  uterus,  it  is  easily  covered  in 

this  manner.  That  portion  of  the  developing  mucous  membrane 

to  which  the  ovum  is  attached  is  called  the  decidua  serotina,
- and 

forms  eventually  the  site  of  the  placenta,  the  rest  of  the  
mucous 

membrane  lining  the  uterus  is  called  the  decidua  vera,  
and  the 

portion  which  covers  the  ovum  from  the  uterine  cavity  
is  called 

the  decidua  rcflcxa.  The  proof  that  the  decidua  reflexa
  is  really 

derived  from  the  uterine  mucous  membrane  lies  in  the  
fact  that  it 

composed  of  cells  similar  to  those  of  the  rest  of  the
  decidua,  and IS 
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that  uterine  glands  may  be  traced  in  that  portion  of  it  which  is  near 
to  the  uterine  wall,  although  these  do  not  extend  to  the  central 

portion  separating  the  ovum  from  the  uterine  cavity.  The  inter- 
mediate stage  of  a  ridge  of  mucous  membrane  growing  up  around 

the  ovum  has  not  been  observed  in  woman,  but  in  one  animal,  the 

seal,  such  a  condition  is  permanent,  the  growth  stopping  short  at 

Fig.  28.— Section  of  the  mucous  mem- brane of  the  body  of  the  uterus 
at  the  very  commencement  of 
pregnancy,  twice  the  natural 
size.  1,  opening  of  the  glands on  the  surface  of  the  cavity ; 2,  the  utricular  glands. 

f.  29.— A  portion  of  the  glan- dular structure,  magnified 
about  ten  times.  1, 1,  orifices 
of  the  glands ;  4,  cwcal  ex- tremities of  glands  ;  5,  tubu- 

lar portions  of  glands. 

a  ndge,  and  not  going  on  to  form  an  actual  decidua  reflexa  \. 
slighter  approximation  to  the  formation  of  a  decidua  reflexa  is' seen m  the  zonary  placenta  of  carnivora  generally,  a  narrow  strip  of 

^.^^g  utricular  glands  being  reflected  on  the margin  of  the  zonular  band  of  the  chorion. 
The  inappropriate  names  given  to  the  several  portions  of  the decKlua  originated  from  a  false  theory  of  its  origin  The  decidua was  correctly  figured  by  William  Hunter  as  ba£g  the  ckvelo  ed mucous  membrane.    John  Hunter,  however,  believed  L  it  tl  a 

13  2 
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layer  of  coagulable  lymph  poured  out  from  the  surface  of  the  uterus, 
and  this  view  was  long  accepted  by  anatomists.  It  was  supposed 
that  this  layer  covered  the  surface  of  the  uterus,  including  the 
orifices  of  the  Fallopian  tubes,  before  the  ovum  had  emerged°from the  tube.  The  ovum,  on  arriving  at  the  orifice  of  the  tube,  pushed 
a  portion  of  the  layer  of  lymph  before  it  into  the  uterus,  and  this 
portion  was  called  the  decidua  reflexa.  The  portion  of  the  layer which  remained  undisturbed  was  the  decidua  vera.    Finally  it  was 

Tig'.  SO.— First  stage  of  the formation  of  decidua 
reflexa. 

Fig.  31. — More  advanced  stage 
of  formation  of  decidua 
reflexa. 

supposed  that  a  fresh  layer  of  lymph  was  poured  out  between  the 
uterine  wall  and  the  ovum,  and  this,  as  being  formed  later,  was 
called  the  decidua  serotina  (from  serus,  late). 

Thus,  in  the  early  stage  of  pregnancy,  there  is  a  decidual  cavity, 
which  is  in  fact  the  cavity  of  the  enlarging  uterus,  the  ovum  forming 

a  prominence  projecting  into  it.  This  cavity  has  three  openings, 

the  os  uteri,  and  the  orifices  of  the  two  Fallopian  tubes.  The  Fal- 
lopian tube,  however,  from  which  the  ovum  descended,  is  liable  soon 

to  be  occluded  by  its  growth.  The  existence  of  the  decidual  cavity 

explains  the  fact  that  a  sound  may  be  passed  into  the  uterus  within 
the  first  three  months  of  pregnancy  without  rupturing  the  ovum, 
and  sometimes  without  interruption  to  the  pregnancy,  and  also  the 

fact  that,  in  some  exceptional  cases,  menstruation  may  continue 

during  the  first  three  months  of  pregnancy. 
The  thickness  of  the  decidua  is  much  greater  at  the  early  stage  of 
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pregnancy  than  in  the  later  months,  both  absolutely,  and  still  more 

in  proportion  to  the  bulk  of  the  ovum,  The  greatest  thickness, 

which  may  be  as  much  as  J  inch  for  the  decidua  vera,  is  attained  by 

the  third  month.  By  that  time  the  decidua  reflexa  has  already  been 

thinned  by  stretching,  and  has  become  destitute  of  vessels.  The 

decidua  vera  and  decidua  reflexa  then  come  into  contact,  and  are 

blended  together,  the  decidual  cavity  is  obliterated,  and  the  ovum 

occupies  the  whole  of  the  body  of  the  uterus.  From  this  time  the 

decidua  becomes  gradually  stretched  out  and  thinned,  and  after  the 

sixth  mouth  the  decidua  reflexa  cannot  generally  be  detected  as  a 
distinct  membrane. 

The  decidua  vera,  in  its  growth,  gradually  becomes  divided  into  two 

layers.  The  inner  layer,  nearest  the  free  surface,  is  made  up  mainly  of 
the  characteristic  decidual  cells,  with  but  little  intercellular  substance. 

The  cells  have  relatively  large  nuclei,  and  are  somewhat  granular. 
There  are  numerous  thin-walled  vessels,  and  the  layer  is  pierced  by 

the  enlarged  gland-tubes.  Leucocytes  are  seen  amongst  the  large 
cells,  and  numerous  lymph  spaces  are  believed  to  exist,  especially 

around  the  vessels  and  the  gland-tubes.  In  the  outer  layer,  nearest 
the  uterine  wall,  the  dilated  and  flattened  gland  cavities  form  a 
more  important  element  in  the  tissue.  The  cells  are  smaller,  not  so 

round,  but  more  frequently  spindle-shaped,  and  there  is  more  inter- 
cellular substance.  Between  the  two  layers  there  is  a  thin  stratum 

marked  by  large  flattened  spaces,  which  have  been  variously  regarded 

as  dilated  gland  cavities  or  lymph  spaces.  This  has  been  called  the 
ampullary  layer,  and  is  believed  to  form  generally  the  surface  of 
separation  when  the  decidua  is  thrown  off.  The  epithelium  is 
generally  wanting  on  the  surface  both  of  the  decidua  vera  and 

reflexa.  In  an  early  abortion  the  openings  of  the  glands  may  be 
seen  with  the  naked  eye,  or  more  clearly  with  a  lens,  on  the 

smooth  internal  surface  of  the  decidua  vera,  and  the  same  appear- 
ance may  be  seen  when  the  uterus  is  opened  before  the  third  month 

of  pregnancy.  No  such  openings  are  seen  on  the  decidua  reflexa, 
except  at  a  very  early  stage,  close  to  its  border.  Before  the  full 

term  of  pregnancy,  fatty  degeneration  of  the  decidua  takes  place 
preparatory  to  its  separation.  By  the  middle  of  pregnancy  the 
decidua  reflexa  has  lost  its  vascularity,  and  the  decidua  vera  has  also 
lost  it  to  a  great  extent  when  full  term  has  arrived. 

The  decidua,  as  its  name  implies,  is  cast  off  at  the  end  of  preg- 
nancy, and  there  has  been  a  controversy  whether  the  mucous  mem- 

brane is  thrown  off  completely,  so  that  the  muscular  wall  of  the 
uterus  is  laid  bare.  The  truth  appears  to  be  that  more  or  less  of  the 
glandular  layer  of  the  developed  mucous  membrane  remains  attached, 
and  forms  the  starting  point  for  the  growth  of  the  new  mucous 
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membrane,  whose  surface  epithelium  is  derived  from  the  epithelium 

of  the  gland-tubes,  like  that  of  the  freshly  growing  menstrual 
decidtia.  It  is  however  so  soft,  that  it  may  readily  undergo  post- 

mortem disintegration  after  delivery  at  full  term.  A  certain  portion 
of  the  decidua  vera  comes  away  attached  to  the  chorion,  the  remainder 
is  discharged  in  pieces  with  the  lochia.  A  thin,  more  or  less 
perfect,  layer  of  the  decidua  serotina,  pierced  by  the  openings  of  the 
placental  vessels,  comes  away  on  the  uterine  surface  of  the  placenta. 

Further  changes  in  the  Ovum. — The  next  change,  after  the 
formation  of  the  blastodermic  membrane  (see  p.  50),  is  that  a  second 

layer  of  cells  commences 
to  grow  at  a  spot  on  its 
internal  surface,  whence  it 

spreads  over  and  lines  the 
whole  of  that  surface.  Thus 

the  ovum  becomes  encom- 

passed by  two  layers  of 
cells,  of  Avhich  the  outer  is 

called  the  epiblast  or  ecto- 
derm, the  inner  the  hypo- 
blast or  entoderm.  Soon 

after  a  spot,  round  at  first, 

then  oval,  appears  on  the 

surface,  formed  by  a  thick- 
ening of  the  cell  layers. 

This  is  called  the  area  ger- 
minativa, and  is  destined 

to  play  the  main  part  in 
the  development  of  the 

embryo.  At  this  spot  an  intermediate  layer  of  cells  is  eventually 

formed,  called  the  mesoblast  or  mesoderm.  The  part  which  these 

three  layers  of  the  blastodermic  membrane  play  in  the  forma- 
tion of  the  different  organs  of  the  body  will  not  be  entered  upon 

here.  The  area  germinativa  soon  shows  a  relatively  bright 

and  translucent  oval  space  in  the  centre,  called  the  area  pcllucida 

(Fig.  32).  In  the  centre  of  this  appears  a  'delicate  dark  line,  the 
primitive  trace.  It  consists  of  a  slight  groove,  bordered  by  two 

ridges,  the  dorsal  plates  formed  by  thickening  of  the  epiblast. 

Beneath  this  groove  subsequently  appears  the  chorda  dorsal  is,  a  cylin- 

drical body,  around  which  the  vertebra  are  eventually  formed.  The 

dorsal  plates  grow  upward,  curve  towards  each  other,  and  meet  
in 

the  middle  line  so  as  to  form  a  closed  tube,  in  which  is  developed  the 

brain  and  spinal  cord. 

The  Umbilical  Vesicle.— While  the  dorsal  plates  are  g
rowing 

Fig.  32.— Diagram  of  area  germinativa.  In  the 
centre  is  the  primitive  trace ;  immediately 
surrounding  it  is  the  area  pellucida,  hounded 

.  by  the  dark  area  vasculosa. 
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upward,  or  towards  the  surface  of  the  ovum,  the  edges  of  the  area 

germinativa  curve  inwards  towards  the  centre  of  the  ovum,  both 
from  the  sides  and  from  the  ends.  In  this  way  is  formed  a  kind  of 

gutter,  which  is  the  first  distinct  indication  of  the  formation  of  the 

embryo.  This  gutter  is  open  towards  the  centre  of  the  ovum,  or 
what  eventually  becomes  its  ventral  surface,  and  convex  on  its  dorsal 

surface  (Fig.  33,  p.  56).  The  incurving  edges  of  the  area  germina- 
tiva  divide  the  blastodermic  vesicle  into  two  parts,  that  which  is 
enclosed  within  the  embryo  becoming  the  interior  of  the  intestinal 

canal,  while  that  which  is  left  outside  is  called  the  yolk-sac  or 

umbilical  vesicle  (y,  Fig.  33).  The  portion  between  becomes  con- 
stricted into  the  form  of  a  pedicle,  the  vitelline  duct,  and  upon  the 

duct  and  the  vesicle  are  distributed  an  artery  and  vein,  the  omphalo- 
mesenteric vessels.  The  umbilical  vesicle  is  at  first  large  in  com- 

parison to  the  cavity  within  the  embryo,  and  for  a  time  the  embryo 

derives  the  greater  part  of  its  nutriment  from  it  (a,  c,  d,  Fig.  33). 
As  the  embryo  grows,  and  the  vesicle  shrinks  up,  the  latter  soon 
becomes  relatively  small  in  the  ovum  of  a  mammal,  and  as  soon  as 
the  amnion,  shortly  to  be  described,  has  reached  the  chorion  it  is 

no  longer  of  service  (f,  Fig.  33).  In  abortions  up  to  about 
the  second  month,  the  umbilical  vesicle  is  readily  seen.  It  may 
even  be  detected  at  full  term  near  the  border  of  the  placenta,  and 
the  relics  of  the  omphalo-mesenteric  vessels,  running  to  it  from  the 
insertion  of  the  funis,  may  be  traced  beneath  the  amnion. 

The  Amnion. — When  the  constriction  which  separates  the 
umbilical  vesicle  from  the  intestine  has  yet  reached  only  an  early 
stage,  the  embryo  is  already  thickened  towards  the  cephalic  and 
tapering  towards  its  caudal  extremity,  and  its  back  is  arched  some- 

what above  the  level  of  the  rest  of  the  ovum.  At  this  time  com- 
mences a  cleavage  of  the  blastodermic  membrane  into  two  layers 

round  the  whole  border  of  the  area  germinativa.  '  The  cleavage 
passes  through  the  mesoblast,  so  that  the  outer  layer  is  composed 
of  the  epiblast  with  part  of  the  mesoblast,  the  inner  layer  of  the 
rest  of  the  mesoblast  with  the  hypoblast.  The  outer  layer  is 
called  the  somatopleure  (smp  in  a,  b,  Fig.  33),  and  that  part  of  it 
which  belongs  to  the  region  of  the  embryo  forms  the  body-walls. 
The  inner  layer  is  called  the  splanchnopleure  (spp  in  a,  b,  Fig.  33), 
and  that  part  of  it  which  belongs  to  the  region  of  the  embryo  forms 
the  wall  of  the  alimentary  canal  (i,  Fig.  33).  The  cleavage  is  not 
confined  to  the  border  of  the  region  of  the  embryo,  but  eventually  ex- 

tends completely  round  to  the  opposite  pole  of  the  yolk-sac,  and  the 
yolk-sac  thus  becomes  a  free  vesicle  within  the  ovum  (see  b,  e,  f, Fig.  33).  The  space  between  the  two  layers  is  shaded  with  lines 
in  the  figures,  and  is  called  the  pleuro-peritoneal  space  ( pp).  That 
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part  of  it  within  the  limits  of  the  embryo  (pp  in  a,  b,  Fit?  33) becomes  the  pleuro-peritoneal  cavity  of  the  foetus.  At  first  it 
communicates  freely  with  the  part  of  the  space  outside  the  con- striction, as  shown  in  the  figures. 

The  formation  of  the   amnion  is  closely  connected  with  the 

Fig.  33. — Diagrams  to  illustrate  the  development  of  the  amnion  and  allantois. 
a,  B.  Transverse  sections  of  the  emhryo.  c,  D,  i  .  F.  Longitudinal  sections. 

a  /,  :imnial  fold ;  i,  interior  of  alimentary  canal ;  y,  yolk-sac  or  umbilical  vesicle ; 
pp,  pleuro-peritoneal  space ;  smp,  somatopleure  ;  spp,  splanchnopleure ;  a,  amnion ; 
a  c,  amnial  cavity ;  al,  allantois.  The  embryo  is  shown  with  its  buck  downwards, 
the  position  in  which  it  is  usually  placed. 

cleavage  of  the  blastodermic  membrane.  It  commences  when  the 

cleavage,  which  begins  near  the  line  of  constriction  between  the 

embryo  and  the  yolk-sac,  has  proceeded  for  a  short  distance.    A  little 
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distance  in  front  of  the  head  the  somatopleure  becomes  elevated  into  a 

fold,  the  amnial  fold  (af,  in  C,  Fig.  33).  This  extends  all  round  be- 
yond the  sides  of  the  embryo  and  behind  the  tail.  The  embryo  thus 

becomes  surrounded  with  a  hollow  wall,  which  grows  up  towards  its 
dorsal  surface,  and  arches  over  its  back,  converging  until  it  meets  in 

the  centre  and  covers  it  in  entirely  (d,  Fig.  33).  The  fold  thus  con- 
sists of  an  outer  and  inner  leaf.  When  it  meets  over  the  centre  of 

the  back,  the  double  septum  between  its  different  parts  (d,  Fig.  33) 
is  absorbed,  and  the  outer  leaf  (sometimes  called  the  false  amnion) 
blends  with,  and  is  lost  upon,  the  inner  surface  of  the  zona  pellucida. 
The  inner  leaf  becomes  the  true  amnion  (a  in  E  and  F,  Fig.  33), 
and  encloses  the  amnial  cavity  (a  c).  The  fluid  afterwards  poured 
out  into  the  amnial  cavity  is  called  the  licpior  amnii,  or  amniotic 
fluid.  At  the  same  time  that  the  amnial  fold  is  converging  to  a 
centre  over  the  back,  the  attachment  of  the  inner  leaf  of  the  fold, 

eventually  the  true  amnion,  to  the  skin  of  the  embryo,  approximates 
towards  a  centre  by  the  increasing  constriction  around  the  vitelline 

duct  (compare  b  with  a,  and  e  with  c,  Fig.  33),  and  eventually 
surrounds  the  funis  at  the  umbilicus. 

■The  amnion  is  at  first  separate  from  the  inner  surface  of  the 
chorion,  an  albuminous  fluid  occupying  the  intervening  space  (pp). 
By  the  middle  of  pregnancy  the  amnion  comes  into  close  contact 
with  the  chorion,  only  a  little  gelatinous  material  remaining  between 
them.  It  thus  forms  an  investment  surromiding  the  funis,  and, 
with  it,  the  pedicle  of  the  shrunken  umbilical  vesicle.  The  amnion 
is  always  easily  separable  from  the  chorion.  Exceptionally,  fluid  is 
still  found  between  the  two,  even  at  the  full  term  of  pregnancy. 
In  such  case,  after  one  bag  of  water  (the  chorion)  has  been  rup- 

tured in  labour,  a  second  (the  amnion)  may  be  found  still  intact. 
Structure  of  the  Amnion. — The  ultimate  disposition  of  the  amnion 

is  similar  to  what  would  result  if  an  outer  layer  of  epidermis  were 
separated  over  the  whole  embryo  by  fluid  effused  beneath  ;  but  it 
differs  in  this  respect,  that,  owing  to  its  mode  of  formation,  as  above 
described,  its  epithelium  looks  inwards,  and  it  contains  structures 
derived  from  the  mesoblast.  The  amnion  is  at  all  times  non- 

vascular. It  has  a  single  layer  of  pavement  epithelium,  cor- 
responding to  the  epidermis,  and  looking  inward  towards  the 

amniotic  cavity.  Outside  this  there  is- a  fibrous  basement  substance, in  winch  are  seen  spindle  and  stellate  cells. 
The  Liquor  Amnid.—The  amnion  is  at  first  close  to  the  back  of 

the  embryo,  but  it  gradually  becomes  distended  by  a  fluid,  the liquor  amnii,  until  it  is  brought  into  contact  with  the  chorion. 
Relatively  to  the  foetus  the  amount  of  the  liquor  amnii  is  much 
greater  m  the  earlier  months  of  pregnancy,  at  which  time  the  foetus 
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floats  quite  freely  in  it.  Its  actual  maximum  is  reached  about  the 
seventh  or  eighth  month,  after  which  it  is  in  part  absorbed.  The 
average  quantity  on  delivery  is  from  one  to  two  pints.  The  amount 
of  fluid  varies  greatly  in  different  cases.  The  liquor  amnii  also 
varies  greatly  in  specific  gravity,  1004 — 1025,  the  average  being 
from  1020  in  the  earlier  months  to  1010  at  the  end  of  pregnancy. 
It  contains  salts,  chiefly  chlorides  and  phosphates,  some  albumen, 
more  in  the  earlier  months  than  in  the  later,  and  urea  towards  the 
end  of  pregnancy.  At  first  it  is  quite  limpid  and  clear,  but  becomes 
somewhat  more  turbid  towards  the  end  of  pregnancy  from  the  foetal 
lanugo  and  epithelial  scales  which  are  shed  into  it.  It  does  not 
normally  contain  any  of  the  alvine  excretion  of  the  foetus,  but 

occasionally,  without  any  foetal  disease,  it  is  found  dark  and  dis- 
coloured. 

Origin  of  the  Liquor  Amnii. — The  liquor  amnii  is,  in  considerable 
part,  derived  from  the  maternal  vessels  and  not  from  the  foetus. 
This  is  evident  from  cases  in  which  the  embryo  has  perished  at  a 

very  early  stage,  but  in  which,  nevertheless,  liquor  amnii  is  found 
to  be  present  in  proportion  to  the  size  of  the  ovum  and  not  to  that 

of  the  embryo,  which  in  some  instances  may  have  entirely  dis- 
appeared. The  process  must  be  one  of  transudation,  chiefly  froni 

the  maternal  vessels  of  the  placenta  ;  but  it  is  probable  that  the 
determination  of  the  transudation  in  the  direction  of  the  amnial 

cavity  may  be  dxie  to  a  secreting  power  in  the  cells  lining  the 
amnion.  It  is  probable,  however,  that  the  foetal  vessels  are  the 
more  important  source  of  the  liquor  amnii,  for  it  exists  in  oviparous 

animals.  The  amnion  itself  has  no  vessels,  but  a  system  of  capil- 
laries is  described  starting  from  the  umbilical  cord  and  ramifying 

on  the  inner  surface  of  the  placenta,  just  under  the  amnion.  These 

become  atrophied  towards  the  end  of  pregnancy.  Some  notable 

proportion  also  of  the  liquor  amnii,  especially  in  the  later  months 

of  pregnancy,  is  formed  by  the  urine  of"  the  foetus,  which  is  dis- 
charged into  it.  This  is  proved  not  only  by  the  presence  of  m-ea  in 

the  liquor  amnii,  increasing  in  amount  towards  the  end  of  preg- 
nancy, but  by  the  fact  that,  when  there  is  occlusion  of  the  urinary 

passages  of  the  foetus,  the  bladder,  ureters,  or  pelves  of  the  kidneys, 

become  distended  with  urine.*  In  such  instances  the  swelling  of 

the  foetal  abdomen  so  produced  sometimes  proves  a  serious  obstacle 

to  delivery,  and  necessitates  embryotomy.  By  the  increased  amount 

of  mine  secreted  by  the  foetus  towards  the  end  of  pregnancy,  and 

•  Joulin,  however  (TraitC  d'Accouchements,  p.  308)  denies  this  inference,  having 

collected  a  number  of  cases  in  which  there  was  occlusion  of  urethra  without  d
istension 

of  bladder,  and  considering  that  the  amount  of  urea  in  the  liquor  amnn  is  
too  small 

to  justify  the  conclusion  that  the  urine  is  habitually  discharged  into  it. 
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the  wasting  of  the  capillary  system  on  the  surface  of  the  placenta,  is 

explained  the  change  of  composition  in  the  liquor  amnii  in  the 

later  months.  The  proportion  of  albumen  may  diminish  from 

about  -8  per  cent,  to  -08  per  cent,,  while  that  of  urea,  which  in  the 

early  months  amounts  only  to  a  trace,  may  rise  to  \35  or  -4  per- cent, 

Uses  of  the  Liquor  Amnii. — The  liquor  amnii  provides  a  fluid 
medium  in  which  the  fcetus  is  suspended,  and  which  protects  it 
both  from  shocks  or  pressure  from  without,  and  from  interference 
with  its  circulation  by  uterine  contractions.  It  also  gives  space 
for  those  muscular  movements  of  the  fcetus  which  are  doubtless  of 

service  in  exercising  its  muscles  and  promoting  its  growth.  In 
labour  it  is  of  great  service  by  forming,  with  the  protruding  bag  of 
membranes,  a  fluid  wedge  which  dilates  the  ceivix  and  os  uteri. 
The  liquor  amnii  is  not  supposed  to  furnish  nutriment  to  the  fcetus, 
but  the  fcetus  occasionally  swallows  some  of  it,  as  is  proved  by 
lanugo  and  epidermic  scales  being  found  in  the  intestines. 

The  Allantois. — Before  the  folds  of  the  amnion  have  completely 
met,  two  slight  cellular  elevations  are  formed  close  to  the  entrance 

of  the  future  intestinal  cavity.  These  soon  unite  into  one  j)ear- 
shaped  prominence,  and  a  cavity  forms  in  it,  communicating  with 
the  lower  part  of  the  intestine  (al,  Fig.  33,  p.  56).  The  vesicle  thus 
formed  quickly  receives  two  arteries  and  two  veins,  and  grows  out 
rapidly  between  the  umbilical  vesicle  and  the  amnion,  that  is  to 
say,  within  the  pleuro-peritoneal  space  (pp,  Fig.  33),  until  it 
reaches  the  inner  surface  of  the  primitive  chorion  (Fig.  33,  e,  f).  It 
quickly  spreads  over  the  whole  of  this,  and  thus  performs  the  im- 

portant function  of  conveying  to  it  a  vascular  supply  and  connective 
tissue  substratum.  In  birds  the  allantois  has  a  considerable 
development  and  a  prolonged  use,  as  it  completely  envelopes  the 
yolk-sac.  In  the  human  race  it  is  of  small  size,  and  rapidly  dis- 

appears as  a  distinct  structure,  after  carrying  the  vessels  to  the 
chorion,  probably  in  a  few  days.  The  remnant  of  its  pedicle,  with 
its  vessels— two  umbilical  arteries  and  two  umbilical  veins,  of 
which  one  vein,  the  right,  soon  disappears— remain  as  constituents 
of  the  umbilical  cord.  Of  the  portion  of  the  allantois  which 
remains  within  the  abdomen,  the  upper  part  persists  as  the  urachus 
or  suspensory  ligament  of  the  bladder— the  lower  part  becomes the  bladder. 



CHAPTEE  IV. 

THE  CHORION,  PLACENTA,  AND  UMBILICAL  CORD. 

The  Chorion. — The  formation  of  the  primitive  chorion,  with 
its  structureless  villi  has  been  already  mentioned  (p.  50).  These 
villi  soon  atrophy,  and  as  soon  as  the  epihlast  comes  into  contact 

with  the  inner  surface 

of  the  zona  pellucida, 
the  true  chorion  is 

formed  by  the  union  of 
the  two.  This  also 

throws  out  villi,  which 
at  first  are  solid  cellular 

processes,  covered  with 
epithelium.  The  chorion 

is,  however,  only  com- 
pletely constituted  after 

the  allantois  has  reached 

it,  bringing  the  vascular 
supply  (f,  Fig.  33, p.  56). 
An  artery  and  vein  then 
enters  each  villus,  and 

they  carry  with  them  a 
sheath  of  connective 

tissue,  also  derived  from 
the  allantois.  This  fibro- 
vascular  element  of  the 
chorion  has  been  termed 

the  endo-chorion,  the  ex- 

ternal layer  of  the  mein- 
The  villi  now  grow  with  great 

rapidity,  giving  off  branches,  which  in  turn  give  off  secondary 

branches,  and  so  on,  each  branch  being  occupied  by  a  vascular 

loop.  A  highly  complex  structure,  like  finely  divided  seaweed, 

is  thus  produced.  The  vessels  soon  occupy  nearly  the  -whole 

substance  of  each  villus,  being  covered  only  by  a  very  thin  con- 

pig.  34. — Chorionic  villus  magnified,  o,  epithelial 
covering ;  b,  band  uniting  it  to  another  villus  ; 
c,  main  arterial  trunk  of  villus ;  d,  terminal 
vascular  loops ;  «,  plexus  of  vessels  between 
artery  and  vein.    (After  Ecker.)    x  350. 

brane  being  the  exo-chorion. 
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Fig.  35.  —  Very 
early  human 
ovum,  of  date not  exceeding 
fourteen  days. 

(After  Vel- peau.) 

nective  tissue  sheath,  and  a  single  layer  of  epithelium.    In  the 

larger  branches,  connecting  vessels  run  between  the  artery  and  vein, 
in  the  smallest  terminal  twigs  there  may  be  only  a  single  vascular 

loop  (Fig.  34).    The  early  terminal  villi  attach  themselves  on  all 

sides  to  the  decidua  vera  and  reflexa.    The  attach- 
ment seems  to  take  place  by  the  epithelium  being 

lost  both  on  the  fcetal  and  maternal  side,  the  cells 

of  the  villus  coming  into  close  continuity  with  the 
decidual  cells.    In  the  early  weeks  of  pregnancy 

the  villi  grow  equally  over  the  whole  surface  of  the 
ovum,  and  furnish  it  with  the  shaggy  covering 
which  is  seen  in  early  abortions  (Fig.  35).  As 
pregnancy  advances,  those  villi  which  are  attached 

to  the  decidua  serotina  grow  with  increased  exuber- 
ance, and  eventually  form  the  placenta,  the  organ  of  respiration 

and  nutrition  for  the  foetus.    Those  attached  to  the  decidua  reflexa 

become  atrophied,  lose  their  vascularity,  and  eventually  remain  only 
as  fibrous  shreds,  which  may  be 
seen  on  the  outer  surface  of  the 

chorion,  even  after  delivery  at 
term.  The  position  of  the  placenta 
begins  to  be  marked  by  the  second 
month,  and  it  has  its  characteristic 

formation  by  the  end  of  the  third. 

The  Placenta. — A  placenta 
consists  essentially  of  two  vascular 
membranes,  one  maternal  and  one 

fcetal,  so  closely  interlocked  toge- 
ther that,  without  any  actual 

communication  between  the  two 

vascular  systems,  interchange  of 
gases  and  of  nutritive  and  excre- 

tory material  can  take  place  be- 
tween them. 

Varieties  of  Placenta  in  Ani- 

mals.— In  the  simpler  forms  of 
placenta  found  in  animals,  such 

Fig.  .36.— Human  ovum  of  eighth  week  : 
the  surface  of  the  chorion  partly smooth,  partly  rendered  shaggy  by 
the  growth  of  villi. 

(After  Carpenter.) 
as  the  diffused  placenta  of  the 
mare,  or  the  polycotyledonary 
placenta  of  ruminants,  depressions 

or  crypts  more  or  less  complex  are  formed  by  the  developing  maternal 
mucous  membrane,  into  which  are  inserted  tufts  of  chorionic  villi. 
These  crypts  are  not  the  enlarged  mouths  of  the  uterine  glands,  as 
was  formerly  supposed  by  some ;  but,  on  the  contrary,  the  gland* 
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tubes  more  frequently  open  on  the  ridges  between  the  crypts,  or  on parts  of  the  mucosa  not  in  contact  with  villi.  The  mode  of  their 
formation  appears  to  he,  that,  when  one  of  the  earliest  villi  has 
attached  itself  to  the  uterine  mucous  membrane-,  the  membrane 
grows  up  into  a  ridge  around  it.*  As  the  villus  developes  into  a tuft,  the  crypt  which  is  thus  formed  becomes  more  and  more 
complex.  The  crypts  have  an  epithelial  lining,  and  the  villi  like- 

wise have  an  epithelial  covering.  Between  the  two  a  small 
quantity  of  albuminous  fluid  can  be  detected,  secreted  by  the 
epithelium  of  the  mucous  membrane,  which  thus  discharges  a  kind 
of  glandular  function.  To  this  fluid  the  name  of  "  uterine  milk  " 
has  been  applied,  and  it  is  to  its  absorption  by  the  villi  that  the 
foetus  owes  its  nourishment.  When  delivery  takes  place,  the  villi 
are  drawn  out  of  the  crypts,  like  fingers  out  of  a  glove,  and  bring 
away  with  them  either  no  maternal  tissue,  or  only  some  of  the 
epithelium.  No  bleeding  therefore  takes  place,  as  a  rule,  in 
parturition.    Such  forms  of  placenta?  are  called  non-deciduate. 

In  deciduate  placentae,  such  as  the  zonary  placentas  of  carnivora, 
the  interlocking  of  the  two  membranes  is  more  complex,  so  that 
they  cannot  be  separated  in  parturition.  The  ridges  of  maternal 
mucous  membrane  not  only  grow  up  perpendicular  to  the  surface, 
but  send  off  partitions  or  trabecules  at  various  angles,  and  the  villi 
are  divided  into  more  complicated  branching  tufts.  More  or  less 
of  the  maternal  laminae  is  then  torn  away  in  parturition,  or  on 
artificial  separation  of  the  placenta,  remaining  in  the  fissures 
between  the  foetal  portions  of  the  placenta,  and  the  maternal  vessels 
are  thereby  ruptured.  In  some  cases  a  more  or  less  continuous 

layer  of  mucous  membrane,  forming  a  decidua  serotina  correspond- 
ing to  that  in  the  human  subject,  is  also  brought  away  in  parturition 

on  the  uterine  surface  of  the  placenta.  In  this  form  of  placenta,  as 
in  the  simpler  kind,  a  maternal  epithelium  covers  the  lamina?  or 
trabeculae  of  maternal  mucous  membrane,  called  decidual  processes, 
and  intervenes  between  the  maternal  vessels  and  the  villi.  Professor 

Turner  describes  an  early  stage  of  enlargement  of  maternal  vessels 

into  sinus-like  spaces  as  visible  in  some  parts  of  the  placenta  of  the 
cat.  In  that  of  the  fox,  he  finds  the  capillaries  dilated  to  from 
twice  to  four  times  the  capacity  of  the  foetal  capillaries,  and  in  that 
of  the  sloth  he  describes  a  still  more  remarkable  dilatation  of  vessels, 

no  maternal  capillaries  at  all  existing,  and  all  the  maternal  vessels 

being  of  colossal  size,  as  compared  with  capillaries. 
Formation  of  Human  Placenta. — The  structure  and  mode  of 

development  of"  the  human  placenta  have  been  the  subject  of  a 

*  See  "  Lectures  on  the  Comparative  Anatomy  of  the  riaccnta,"  by  Professor  Turner, 
Edinburgh,  1670. 
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good  deal  of  controversy.  It  is  much  more  difficult  to  ascertain 
than  that  of  animals,  because  a  trustworthy  specimen  to  illustrate 

Kg.  37. — Diagram  showing  the  relation  of  the  villi  to  the  maternal  blood-vessels  and 
the  uterine  wall.  The  villi  are  ramifying  in  the  great  maternal  blood-space  of  the 
placenta.  1,  uterine  wall ;  2,  cavity  of  a  sinus ;  3,  3,  tufts  of  villi  dipping  into 
sinuses ;  4,  decidua  serotina ;  5,  curling  artery  of  the  uterus. 

the  earlier  stages  of  development  can  only  he  obtained  in  the  rare 
cases  in  which  a  healthy  woman  is  killed  suddenly  within  the  first 

three  months  of  pregnancy.  Accord- 

ing" to  the  generally  received  account, 
the  maternal  blood  is  brought  into 
much  more  immediate  contact  with 

the  villi  in  the  human  placenta,  and 
also  in  that  of  monkeys,  than  in  that 
of  any  other  animals.  The  maternal 
vessels  of  the  decidual  processes  become 
gradually  more  and  more  dilated  into 

great  blood-spaces,  until  at  length  the 
septa  between  them  are  broken  down. 

A  great  blood-containing  space,  with 
intercommunications  throughout  the 
whole  placenta,  is  thus  formed,  into 
which  large  arteries  open  directly, 
while  large  veins  carry  the  blood  away 
from  it  into  the  uterine  walls,  the  cir- 

culation through  the  blood-space  itself 
being  comparatively  sluggish  (see  Fig. 
37).  At  the  same  time  the  growing 
tufts  of  villi  break  through  the  thin 

walls  of  the  sinuses,  and  hang  naked  in  the  maternal  blood,  covered 
only  with  their  own  epithelium.  In  this  way  great  freedom  of 
interchange  of  material  is  allowed.  Within  the  blood-spaces  o-reat 
proliferation  of  the  villi  goes  on,  so  that  at  length  they  form  a 

Fig.  3S.— Diagram  showing  the mode  of  attachment  of  the 
terminal  villi  to  the  uterus. 
1,  decidua  serotina;  2,  a venous  sinus  passing  obliquely 
through  it ;  3,  a  curling  artery 
passing  through  it;  4,  lining 
membrane  of  maternal  blood- 
space  of  the  placenta ;  5,  cho- 

rionic villus;  6,  connection  of 
villus  with  decidua  serotina ; 
7,  connection  of  one  villus  with, another. 



6$        THE  CHORION,  PLACENTA,  AND  UMBILICAL  COliD. 

spongy  mass,  constituting  the  great  part  of  the  hulk  of  the 

placenta.* 
Characters  of  the  full-grown  Placenta. — The  placenta  at  full  term 

forms  a  round  or  slightly  oval  mass,  of  spongy'  consistency.  Its 
greatest  diameter  is,  on  the  average,  from  7  to  8  inches,  its 
greatest  thickness  ahout  an  inch,  and  its  weight  ahout  20  ounces. 
It  is  generally  inserted  on  the  posterior  or  anterior  wall  of  the 

•  Many  anatomists  of  repute  have  believed  that  the  tufts  of  villi  do  not  break 
through  into  the  blood-sinuses  and  hang  naked  therein,  but  push  before  them  the 
thin  lining'  membrane,  and  thus  receive  a  maternal  investment.'  Goodsir  has  even 
figured  villi  as  covered  with  a  double  layer  of  epithelium,  and  Turner  and  Ercolani 
both  regard  the  single  layer  of  epithelium  which  they  find  as  being  maternal.  It  is 
certain  that,  in  general,  only  a  single  layer  of  epithelium  exists,  and  that  this 
epithelium  resembles  the  epithelium  of  the  chorionic  villi  of  a  very  early  ovum  of 
either  normal  or  extra-uterine  pregnancy.  There  is,  therefore,  a  very  strong  pre- 

sumption in  favour  of  its  belonging  to  the  villi,  and  not  to  the  maternal  portion  of  the 
placenta.  Moreover,  it  is  much  more  probable  that  the  growing  tufts  of  villi  should  be 
able  to  penetrate  the  thin  wall  of  the  sinuses  than  that  such  budding  and  branching 
processes  should  lose  any  distinguishable  epithelium  of  their  own,  and  be  clothed  only 
with  a  maternal  layer.  The  great  penetrating  power  which  the  proliferating  villi 
possess  is  shown  by  the  fact  that  tufts  of  them  are  sometimes  found  to  project  into  the 
sinuses  in  the  uterine  wall  beneath  the  placenta  (see  Fig.  37,  p.  63),  or  into  the  so-called 
circular  sinus  of  the  placenta.  When  a  certain  morbid  change  in  the  villi  has  taken 
place,  the  so-called  hydatif  orm  degeneration,  the  diseased  villi  have  sometimes  shown 
a  still  greater  power  of  penetrating  the  maternal  tissues,  and  have  been  found  in  the 
sinuses  deep  in  the  uterine  wall,  and  even  quite  close  to  the  peritoneal  surface  of  that 
organ. 

Dr.  Braxton  Hicks  has  maintained  that  the  maternal  vessels  are  limited  to  the 
decidual  processes,  and  that  the  so-called  blood-sinuses  are  not  normally  filled  with 
blood,  but  with  a  nutritive  fluid  analogous  to  the  so-called  "uterine  milk,"  which 
exists  in  the  non-deciduate  placenta.  He  accounts  for  blood  being  so  often  found  in 
the  sinuses  by  the  great  ease  with  which  extravasation  takes  place,  and  does  not 
consider  as  valid  any  evidence  based  upon  the  method  of  injection,  since  rupture  of  the 
vascular  walls  may  be  by  that  means  very  easily  produced.  The  most  weighty 
objections  to  this  view  appear  to  be  the  analogy  derived  from  those  animals,  especially 
the  fox  and  the  sloth,  in  which,  as  mentioned  above,  Professor  Turner  has  demon- 

strated a  considerable  though  less  complete  dilatation  of  maternal  vessels,  and  also 
the  fact  that  no  sufficient  system  of  maternal  vessels,  apart  from  the  sinuses,  has  been 
demonstrated  in  the  human  placenta  to  bring  the  two  blood-streams  into  close  enough 
contact  to  fulfil  the  function  of  respiration. 

Ercolani  insists  strongly  on  the  glandular  function  of  the  placenta,  but,  nevertheless, 
confirms  the  general  opinion  that  the  maternal  blood  circulates  through  the  sinuses. 
He  describes  the  uterine  mucous  membrane  as  developing  into  a  glandular  organ,  which 
not  merely  throws  out  lamince  and  trabecul«3  among  the  villi,  as  described  by  Professor 

Turner,  but  encloses  each  villus  in  a  glandular  sheath,  which  secretes  a  "uterine 
milk"  for  the  use  of  that  villus.  Even  in  the  human  placenta  he  considers  the 

epithelial  covering  of  the  villus  to  be  a  relic  of  this  sheath,  so  that  even  here  the 

pabulum  is  prepared  for  the  villi  by  maternal  cells. 
The  following  authors  may  be  consulted  as  to  the  Development  and  Structure  of  the 

Placenta  i—Langhans,  Archiv  f.  Gyniik.  I.,  p.  317,  IX.,  p.  311  ;  Arehiv  f.  Anat.  u. 

Physiol  1877  KWiker,  "  Entwickelungs-Gcschichte,"  Leipzig,  1879.  Jlraxton  Hicks, 
Obst  Trans  XIV.  Turner.  Jour.  Anat.  and  Physiol.  VTL,  X.,  Trans.  Hoy.  Soc. 

Edinburgh  XXVI.,  XXVII.,  "  Lectures  on  Compar.  Anat.  of  riaoenta,"  Edinburgh, 
1870  Wivlder,  Archiv  f.  Gyniik.,  TV.,  p.  238.  Leopold,  Archiv  f.  Gynak.  XI., 

p  442  Jilucher,  Archiv  f .  Gyniik.,  XIV.,  p.  121.  lircolani,  "  Sul  proeesso  forma- 

ti'vo  dclla  Porziona  Materna  della  Placenta,"  Bologna,  1870. 
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uterus  near  the  fundus,  more  frequently  o
n  the  posterior.  More 

rarely  it  is  inserted  on  one  side,  and,  if  so,  m
ore  -frequently  on  the 

richt  seldom  absolutely  on  the  fundus.  Stil
l  more  rarely  it  is 

hLrtol  lower  down  in  the  body  of  the  uterus, 
 either  approaching 

to  or  overlapping  the  internal  os.  Such  mode
s  of  insertion  imply 

respectively  the  risk  or  the  certainty  of  haemorrh
age  before  delivery, 

and  will  be  discussed  under  the  head  of  placen
ta  prtevia.  The 

placenta  is  never  inserted  upon  any  part  of  the  cervix.    The  fcetal 
or  internal  surface  of  the  placenta  is  smooth,  and  covered  by  the 

amnion,  which  can  be  easily  peeled  off.    The  umbilical  cord  is* 
i  generally  inserted  about  the  centre  of  the  internal  surface,  and  the 
i  amnion  is  reflected  over  it.     Through  the  amnion  large  arteries  and 
i  veins  may  be  seen  radiating  over  the  surface  from  the  insertion  of 
;  the  cord  (Fig.  40,  p.  66).    The  edges  of  the  placenta  are  continuous 
with  the  fcetal  membranes,  the  chorion  and  decidua. 

The  external  or  maternal  surface  of  the  placenta,  somewhat, 
convex,  is  slightly  rough,  compared  with  the  internal  surface,  and 

is  also  soft  and  friable.    It  is  covered  by  a  very  thin  greyish-white- 
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layer,  not  more  than  inch  in  thickness,  formed  by  the  decidua 
serotina.  This  is  pierced  by  the  openings  of  the  arteries  and  veins 
passing  between  the  nterns  and  the  placenta.  It  may  be  torn  off 
in  places,  showing  the  redder  chorionic  villi  through  the  gaps.  It 
cannot  be  stripped  off,  except  in  small  pieces,  owing  to  the  firm 
attachment  to  it  of  the  chorionic  villi  beneath.  This  external 

surface  is  divided  by  numerous  sulci  into  lobes  called  cotyledons. 
The  layer  of  decidua  serotina  dips  down  into  the  sulci,  where  it  is 

continuous  with  the  de- 
cidual processes,  which 

form  septa  extending 
into  the  placenta  nearly 
as  far  as  the  surface  of 

the  chorion.  These  de- 
cidual processes  and  their 

branches  form  the'  frame- 
work of  the  placenta, 

while  the  greater  part  of 
its  bulk  is  made  up  of 

the  villi.  In  general  to 

the  centre  of  each  coty- 
ledon corresponds  a  main 

branch  of  an  umbilical 

artery,  which  suddenly 
dips  down  at  right  angles 
from  the  foetal  surface. 

It  may  be  inferred  that 
the  centre  of  the  cotyle- 

don corresponded  to  the 
mucous  membrane  into 
at  the  commencement  of 

Fig.  40.— The  umbilical  cord  and  internal  surface 
of  the  placenta.  The  amnion  and  chorion  raised 
from  one  portion  of  the  placenta. 

centre  of  one  of  the  primary  crypts  of 

which  an  early  tuft  of  villi  was  inserted 

the  development,  and  the  decidual  processes  surrounding  the  cotyle- 

don to  the  ridges  which  -grew  up  around  the  crypt.  The  arteries 

generally  enter  at  the  intersection  of  sulci,  and  open  at  once,  
or 

after  a  very  short  •  course,  into  the  placental  blood 'spaces.  The 

openings  for  veins  are  situated  on  the  sulci.  There  is  also  
generally 

described  a  large  sinus,  the  circular  or  marginal  sinus,  
into  which 

many  of  the  venous  apertures  open,  belonging  to  the  
decidua  vera, 

and  running  round  the  placenta.  This,  however,  is  not  
constant  in  its 

presence,  nor  does  it  completely  surround  the  placenta.  
_ 

A  certain  number  of  the  ramifying  branches  of
  the  chorion  run 

pretty  direct  toward  the  decidua  serotina,  to  whic
h  they  are  firmly 

attached.  In  this  way  the  two  surfaces  of  
the  placenta  are  held 

together.    The  main  bulk  of  the  tissue  is  made
  up  by  the  exuberant 
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growth,  of  the  lateral  branches  which  spring  from  these.  The 

terminal  twig  of  the  umbilical  artery  in  each  villus  bends  down  in  a 

loop  to  become  the  efferent  vein.  Numerous  capillary  networks 

also  exist  between  arteries  and  veins,  even  in  the  larger  trunks 

(see  Fig.  34,  p.  60),  and  anastomoses  between  the  arteries.  Near 

the  margin  of  the  placenta  are  found  villi  in  which  there  is  jlittle 

or  no  vascular  development,  but  which  retain  their  solid  cellular 
character. 

If  a  section  be  made  through  the  uterus  with  the  placenta  in  situ, 

there  is  seen  to  be  a  layer  of  the  decidua  serotina  just  beneath  the 

placenta,  in  which  large  flattened  spaces  are  developed.  This 

corresponds  to  the  "  ampullary  layer "  in  the  decidua  vera,  and, 
like  it,  forms  the  surface  of  separation  at  full  term.  Some 

authorities  describe  a  "  limiting  maternal  membrane "  very  near 
the  foetal  surface  of  the  placenta,  and  closely  applied  to  the  basement 
chorion  from  which  the  main  trunks  of  the  chorionic  villi  spring. 
Such  a  membrane  must  exist  if  the  blood  in  the  sinuses  is  still 
contained  within  the  dilated  wall  of  the  maternal  vessels.  Kolliker 

and  Leopold,  however,  describe  it  as  existing  only  near  the  margin 

of  the  placenta.  If  this  account  be-  correct,  it  must  be  inferred  that 
the  wall  of  the  dilating  maternal  sinuses  is  completely  broken  down 
or  becomes  indistinguishable,  and  that  the  maternal  blood  is  no 

longer  contained  within  definite  vessel-walls  at  all. 

Varieties  of  Placenta.- — In  some  cases  isolated  groups  of  villi, 
separate  from  those  forming  the  main  placenta,  become  developed. 
One  or  more  minor  placenta,  called  placental  succenturiatce,  are 
then  formed.  The  chief  importance  of  these  lies  in  the  fact  that 

they  are  liable  to  be  left  behind  in  the  uterus  on  partiuition, 

the  placenta  apparently  coming  away  perfect.  Such  a  supple- 
mentary lobe  may  also  be  attached  to  the  placenta  at  one  or 

two  points,  leaving  a  space  or  fenestra  between,  and  in  this  case  also 
there  is  a  risk  of  its  being  left  behind.  Sometimes  the  funis  is 
attached  at  one  margin  instead  of  at  the  centre,  constituting  the 
battledore  placenta.  In  some  of  these  cases  the  umbilical  arteries  and 
veins  are  divided  into  branches,  and  spread  .out  upon  the  membranes, 
before  reaching  the  edge  of  the  placenta.  The  funis  will  then  more 
easily  break,  if  any  traction  is  made  upon  it. 

Functions  of  the  Placenta.  — (1)  Respiration. — By  the 
interchange  of  gases  between  the  foetal  and  maternal  blood,  the 
placenta  serves  as  the  respiratory  organ  of  the  foetus,  and  the  blood 
which  reaches  the  placenta  through  the  umbilical  arteries  darkened 
with  carbonic  acid  returns  oxygenated  through  the  umbilical  vein. 
Since  the  foetus  has  but  little  loss  of  heat  to  supply,  the  amount  of 
oxygen  required  is  probably  not  very  great.    Nevertheless,  experi- 

■s  2 
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merits  on  animals  have  shown  that,  if  the  placental  circulation  be 
interrupted,  the  foetus  shows  signs  of  asphyxia  in  a  few  minutes,* 
and  the  same  thing  occurs  if  the  funis  is  compressed  in  delivery. 
The  foetus  is,  however,  capable  of  being  restored  after  a  longer 
duration  of  asphyxia  than  an  air-breathing  animal  would  survive. 

(2)  Nutrition. — From  the  time  of  its  formation,  the  placenta  i* 
the  sole  organ  of  nutrition  for  the  foetus,  and  it  is  probable  that  the 
cells  forming  the  epithelium  of  the  villi  have  a  selective  power  in 
absorbing  nutriment.  That  not  only  substances  in  solution,  but 
small  particles  may  pass  from  one  circulation  to  the  other  is  proved 

by  the  fact  that  zymotic  diseases,  especially  small-pox  and  syphilis, 
are  communicated  from  the  mother  to  the  foetus  ;  for  it  has  been 

shown  that  the  contagium  of  such  diseases  is  particulate.  In  experi- 
ments on  animals  also  it  has  been  found  that  minute  particles  of 

cinnabar  passed  from  the  maternal  to  the  fcetal  circulation. f 
Various  chemical  substances  administered  to  the  mother  have  been 

detected  in  the  fcetal  circulation,  but  it  is  only  those  which  are 

highly  diffusible,  such  as  chloroform  and  iodide  of  potassium,  which 

pass  with  freedom.  Thus  opium,  or  its  alkaloids,  may  be  adminis- 
tered to  the  mother  in  considerable  doses  without  destroying  the 

foetus,  although  young  infants  are  highly  susceptible  to  their 
influence. 

(3)  Excretion. — It  has  been  shown  that  the  foetus  maintains  a- 
temperature  of  its  own  slightly  above  that  of  the  surrounding  parts 

of  the  mother,  and  hence  tissue  changes  must  take  place  in  it  with 

some  activity.  The  urea  and  probably  other  waste  products  are 

chiefly  got  rid  of  through  the  placenta,  although,  to  some  extent, 

they  are  discharged  with  the  fcetal  urine  into  the  liquor  amnii  in  the 

later  months  of  pregnancy.  Thus  urea  has  been  detected  in  the 

blood  of  the  placenta  in  greater  proportion  than  in  other  parts  of  the 

maternal  circidation.  Hence  the  placenta,  to  some  extent,  dis- 

charges the  functions  of  the  kidneys  during  fcetal  life.  According 

to  Claud  Bernard,  it  has  also  a  glycogenic  function,  taking  the  place 

of  the  liver  until  that  organ  is  siirnciently  developed.  Both  these 

functions  are  probably  performed  by  the  cells  of  the  villi. 

The  Umbilical  Cord. — The  umbilical  cord,  or  funis,  forms 

the  link  between  the  umbilicus  of  'the  child  and  the  placenta. 

When  fully  formed  it  contains  the  two  umbilical  arteries  and  one 

vein,  originally  the  left  vein,  and  the  remnant  of  the  pedicle  of
 

the  umbilical  vesicle.  It  is  covered  outside  by  the  amnion,  and  the. 

main  part  of  its  bulk  is  made  up  of  a  special  kind  of  embryonic 

connective  tissue,   called   Wharton's  jelly.    This  is  composed  
of 

•  Zwoifel.  Die  Inspiration  des  Foetus  :  Arch,  f.  Gjurck.  IX.,  p.  292. 
+  Keitz.  Ccntralbl.  f .  die  Med.  Wissenseh.,  1888. 
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delicate  interlacing  fibrillar,  winch  are  processes  extending  from 
small  stellate  cells,  and  have  large  interspaces  filled  with  gelatinous 

muco -albuminoid  material.  Similar  tissue  occurring  in  morbid 
growths  receives  the  name  of  myxoma.  The  tbickness  of  the  cord 
is  generally  about  that  of  the  little  finger,  but  varies  considerably, 

according  to  the  amount  of  Wharton's  jelly  present.  The  average 
length  of  the  cord  is  about  20  inches,  but  it  may  be  as  long  as 
70  inches  or  as  short  as  3  inches.  Excess  of  length  is  more 
frequent  than  defect.     When  very  long  it  is  liable  to  form 

loops  round  the  neck,  limbs,  or  body  of  the  fcetus.  Knots  may 
also  be  formed  in  it  when  the  foetus,  while  small,  happens  to  pass through  a  loop,  but  these  are  rare.  If  a  knot  becomes  drawn 
tight,  the  fcetus  may  perish  from  the  arrest  of  circulation. 

The  amnion  is  continuous  with  the  skin  of  the  abdomen  near  the 
umbilicus,  the  transition  being  generally  about  i  inch  outside  the 
level  of  the  abdomen.  Up  to  the  third  month  the  intestine  extends 
a  little  way  into  the  umbilical  cord;  at  that  time  it  becomes 
retracted  into  the  abdomen.  The  arteries  are  external  to  the  vem 
which  lies  between  them.    They  have  no  branches,  and  have  the 
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peculiarity  that  they  increase  in  diameter  from  the  foetus  toward  the 
placenta,  so  that  the  current  of  blood  becomes  slower  in  approaching 
the  placenta. 

Spiral  Twist  of  the  Cord. — In  early  pregnancy,  when  the  cord  is 
short,  the  arteries  run  parallel,  or  nearly  so  (Fig.  41,  p.  69),  but  at 
the  end  of  pregnancy  there  is  a  spiral  twist,  which,  in  about  nine 
cases  out  of  ten,  is  from  right  to  left.  (See  Fig.  40,  p.  66.)  This 
implies  that  the  foetus  must  have  made  a  corresponding  number  of 
revolutions  upon  its  axis.  The  cause  of  the  twist  has  not  been 
satisfactorily  explained.  It  has  been  ascribed  to  the  mode  of 
growth  of  the  umbilical  vessels,  or  the  pressure  in  them,  to  the 
movements  of  the  foetus,  to  the  action  of  its  heart,  or  the  pressure 
in  its  vessels.  Nodosities  are  often  seen  upon  the  cord,  due  to 

local  dilatation  of  the  veins,  or  heaping  up  of  Wharton's  jelly. 



CHAPTER  V. 

DEVELOPMENT  OF  THE  FCETUS. 

No  general  description  of  the  development  of  the  foetus  will  here 
be  given,  since  this  subject  belongs  rather  to  works  on  embryology. 
But  since  it  is  often  of  practical  importance  to  be  able  to  judge  of 
the  age  of  an  ovum  or  foetus  expelled  prematurely,  the  following 
particulars  are  given  as  to  the  characters  to  be  recognised  at  each 
month.  It  is  to  be  remembered,  however,  that  the  measurements  of 

weight  and  length  are  only  to  be  taken  as  approximate  guides,  since 

great  varieties  occur  'according  to  the  rapidity  and  vigour  of  de- 
velopment in  different  cases.  In  estimating  the  age  of  the  foetus 

toward  the  latter  months  of  pregnancy,  the  length  of  the  foetus  is 
of  greater  value  than  the  weight,  not  being  subject  to  such  wide 
variations.  The  months  of  pregnancy  are  to  be  understood  as 
meaning  calendar  months,  here  and  elsewhere  in  this  work,  unless  it 
is  otherwise  stated. 

First  Month. — An  ovum  has  been  described,  whose  age  was  esti- 

mated at  about  12  days,  and  whose  diameter  was  about  -|  inch  (see 
Fig.  35,  p.  61)  ;  the  length  of  the  embryo  was  one  line.  At  the 
end  of  the  third  week  the  diameter,  of  the  ovum  is  about  §  inch,  the 
length  of  the  embryo  two  lines.  The  amnion  is  formed,  the  embryo 
is  nourished  by  the  umbilical  vesicle,  its  back  is  curved,  and  the  en- 

largement of  its  cephalic  extremity  marked.  About  this  time  the 
allantois  is  carrying  the  vessels  to  the  chorion.  At  the  end  of  the 
fourth  week,  the  greatest  diameter  of  the  ovum  is  about  f-  inch,  its 
weight  about  40  grains.  The  length  of  the  embryo  is  about  1  inch, 
measured  in  a  straight  line  from  the  head  to  the  most  prominent 
part  of  the  caudal  curve.  The  eyes  and  ears,  and  the  visceral  arches 
are  distinguishable.  Four  bud-like  processes  mark  the  commence- 

ment of  the  limbs.  The  umbilical  vesicle  is  manifest,  but  smaller 
than  the  embryo.  The  amnion  is  not  much  distended,  and  sepa- 

rated by  an  interval  from  the  chorion. 

Second  Month. — At  the  end  of  the  second  month,  the  ovum  is 
about  If  inch  in  its  greatest  diameter,  the  embryo  f  inch  long, 
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measured  as  before  in  a  straight  line.  The  umbilical  vesicle  is  very 
small,  and  hangs  only  by  a  withered  thread.  The  increased  proli- 

feration of  vilU  at  the  site  of  the  future  placenta  is  manifest  (see  Fig. 
36,  p.  61).  The  funis  is  still  straight  (see  Fig.  41,  p.  69),  the  amnion 
is  considerably  distended,  and  reaches  the  chorion  or  nearly  so.  The 
umbilical  ring  is  closing,  but  still  contains  a  loop  of  intestine. 
Points  of  ossification  have  appeared  in  the  lower  jaw  and  clavicle. 
The  mouth  and  nose  are  manifest.  The  Wolffian  bodies  have 
become  atrophied,  and  the  kidneys  appeared. 

Third  Month, — At  the'  end  of  the  third  month  the  ovum  is  about 
four  inches  long,  the  placenta  is  formed,  and  the  rest  of  the  chorion 
has  to  a  considerable  extent  lost  its  villosity.  The  cord  has  now 
become  long  relatively  to  the  fcetus,  and  already  shows  its  spiral 
twist.  Its  point  of  insertion  is  much  nearer  to  the  breech  than  the 
head.  The  foetus  is  about  4 — 4  J  inches  long,  and  weighs  about  450 
grains.  The  head  is  separated  from  the  body  by  the  neck,  and  the 
oral  from  the  nasal  cavity  by  the  palate,  the  mouth  is  also  closed  by 
lips.  The  sexual  organs  have  appeared,  but  penis  and  clitoris  are 
scarcely  distinguishable.  The  coil  of  intestine  is  withdraw  from 
the  umbilical  ring  into  the  abdomen.  The  limbs  are  developed,  in- 

cluding the  fingers  and  toes,  and  a  first  appearance  of  formation  of 
nails  can  be  detected.  Points  of  ossification  have  appeared  in  most 
of  the  bones. 

Fourth  Month. — At  the  end  of  the  fourth  month,  the  foetus  is  on 
an  average  about  5§  inches  long,  and  weighs  about  three  ounces. 
The  sex  can  now  be  distinctly  recognised.  The  bones  of  the  skull 
have  partly  ossified,  but  still  have  very  wide  fontanelles  and  sutures. 

The  head  occupies  about  one  fourth  of  the  whole  body-length. 
There  is  a  slight  commencement  of  formation  of  down  on  the  skin. 
Movements  of  the  limbs  have  commenced. 

Fifth  Month. — The  fcetus  is,  on  an  average,  nine  inches  long,  and 
weighs  nearly  eleven  ounces.  Hair  has  appeared  upon  the  head, 
and  lanugo  or  down  over  the  whole  body.  The  skin  begins  to  be 

covered  with  the  "  vernix  caseosa,"  a  white  greasjr  substance  made 
up  of  the  secretion  of  the  cutaneous  glands  mixed  with  epithe- 

lium. The  liquor  amnii  still  exceeds  the  fcetus  in  bidk.  A 
foetus  born  at  this  time  may  make  vigorous  movements  at  birth,  and 
continue  them  for  some  hours. 

Sixth  Month. — The  foetus  is,  on  an  average,  about,  twelve  inches 

long,  and  weighs  about  twenty-four  ounces.  The  eyebrows  and 

eyelashes  are  beginning  to  form.  Deposit  of  fat  in  the  subcutaneous 

cellular  tissue  is  beginning,  but  only  in  a  small  degree,  so  that  the 

skin  still  has  a  wrinkled  appearance.  There  is  yellowish  material 

in  the  small  intestine,  and  there  may  he  a  commencing  appearance 
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73 of  the  darker  "  meconium  "  in  the  large  intestine.    The  hair  on  the 

head  is  longer  and  less  like  down; 

Seventh  Month.—  The  average  length  is  fifteen  inches,  and  weight 

forty-five  ounces.  The  eyelids  are  now  open,  and,  in  a  hoy,  one 

testicle  is  generally  descending  into  the  scrotum.  The  nails  are 

thicker,  hut  do  not  reach  the  tips  of  the  fingers.  The  lanugo  is 

beginning  to  disappear  from  the  face.  It  is  generally  considered 

that  the  foetus  does  not  become  "  viable,"  or  capable  of  surviving, 

till  the  end  of  the  28th  week,  or  the  seventh  lunar  month.  Children 

born  earlier  perish  after  a  few  hours  or  days.  There  is  a  considerable 

number  of  recorded  cases,  however,  in  which  premature  children  have 

survived,  whose  age  at  birth  was  reckoned  as  less  than  this  both 

from  the  dates  given  by  the  parents  and  the  appearance  of  the  chil- 
dren themselves.* 

Eighth  Month. — The  average  length  is  161  or  17  inches,  the 

weight  four  and  a  half  or  live  pounds.  Owing  to  greater  deposit  of 

fat,  the  wrinkled  appearance  of  the  skin  has  nearly  disappeared. 

Lanugo  still  covers  the  body,  but  is  beginning  to  be  thrown  off. 
The  scrotum  contains  at  least  one  testicle,  usually  the  left.  Children 
bom  at  this  time  are  much  less  active  and  more  somnolent  than 

those  which  have  reached  full  term.  The  mortality  among  them  is 

greater,  and  they  readily  perish  if  not  well  cared  for,  although  they 
survive  as  a  rule  if  carefully  tended. 

The  Foetus  at  Full  Term. — The  average  length  is  twenty- 
one  inches,  and  weight  seven  pounds.  The  skin  is  whiter,  not  so 
red  as  in  premature  children,  the  finger  nails  project  beyond  the 
tips  of  the  fingers,  the  toe  nails  reach  the  ends  of  the  toes.  The 
hair  on  the  head  is  from  one  to  two  inches  long,  aud  generally  dark  ; 
the  lanugo  has  been  thrown  off  for  the  most  part,  but  is  still  found 
on  the  shoulders.  Both  testicles  can  be  felt  in  the  scrotum.  The 

umbilicus  is  nearer  the  centre  of  the  body  than  in  earlier  months, 

1  icing  only  about  three  cpiarters  of  an  inch  below  the  exact  centre. 
The  child,  unless  asphyxiated,  cries  vigorously  with  a  loud  voice 
immediately  after  birth,  and  actively  moves  its  limbs.  Within  a 
few  hours  it  passes  urine  and  meconium.  The  latter  consists  of  in- 

testinal mucus  mixed  with  epithelium,  lanugo,  and  bile,  which  gives 
i  t  a  dark  brownish  green,  or  nearly  black,  colour. 

With  regard  to  the  weight  of  the  foetus,  variations  between  six 
and  eight  pounds  are  very  common.  Children  are  sometimes  bom 
;it  full  term,  and  survive,  which  weigh  less  than  five  pounds.  As  a 
i  ulc,  however,  a  child  which  weighs  under  five  pounds  at  Ml  term  has 
little  chance  of  living.  If  premature,  its  chances  are  much  better. 
Weights  above  10  lbs.  are  uncommon,  and  those  above  12  very 

8  Sec  a  paper  by  Ahlfcld,  Arch.  f.  Gynaek.  VIII.,  p.  194. 
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rare.  There  is  however  a  considerable  number  of  recorded  cases  of 
children  weighing  from  12  up  to  nearly  18  lbs.  Such  children 
have  generally  been  still-born,  but  Sir  Eichard  Croft  is  said  by  Dr. 
Rigby  to  have  delivered  a  living  child  weighing  15  lbs.  and  Dr. 
Waller  reports  a  living  child  delivered  by  forceps,  and  weighing 
15  lbs.  15  ozs.*  The  length  of  the  foetus  varies  much  less  widely 
than  the  weight,  but  may  reach  as  much  as  24-|  inches. 

The  weight  of  the  foetus  is  affected  by  various  circumstances. 
The  stature  and  bulk  of  the  father  and  mother  naturally  have  an 
influence.  Males  are,  on  the  average,  heavier  than  females,  the 
proportion  being  about  12  to  11.  Children  generally  increase  in 
weight  in  successive  pregnancies.  This  may  depend,  in  a  measure, 
upon  the  effect  of  repeated  parturition,  but  probably  in  greater 
degree  upon  the  age  of  the  mother,  for  it  has  been  found  that  the 
heaviest  children  are  born  between  the  ages  of  25  and  35.  Hence, 
if  there  is  disproportion  between  the  fcetus  and  the  bony  pelvis,  later 
labours  are  often  more  difficult  than  the  earlier  ones.  Beyond  the 

age  of  35,  the  weight  of  the  children  tends  again  to  diminish.  For 
two  or  three  days  after  birth,  and  before  the  secretion  of  milk  is 
fully  established,  the  child  loses  weight.  The  number  of  boys  born 
exceeds  that  of  girls  in  the  proportion  of  about  106  to  100. 

Circulation  of  the  Foetus. — The  umbilical  vein,  which  brings 
the  aerated  blood  from  the  placenta,  divides  at  the  transverse  fissure 
of  the  liver  into  two  branches.  The  larger  of  these  unites  with  the 

portal  vein,  and  supplies  the  liver ;  the  lesser,  the  ductus  venoms, 

passes  directly  to  the  inferior  vena  cava.  Thus  the  greater  part  of 

the  aerated  blood  has  to  pass  through  the  liver  before  reaching  the 

general  circulation,  and  this  proportion  becomes  greater  towards  the 

latter  part  of  pregnancy.  The  right  auricle  receives  from  the  inferior 
vena  cava  a  mixture  of  venous  blood  from  the  lower  parts  of  the 

body  with  aerated  blood  from  the  placenta,  either  direct  or  after 

passing  through  the  liver. 
In  the  earlier  months  of  foetal  life,  the  blood  current  of  the 

inferior  vena  cava  is  directed  by  the  Eustachian  valve  across  the 

right  auricle,  through  the  foramen  ovale  into  the  left  auricle,  and 

thence  to  the  left  ventricle.  The  venous  blood  returning  from  the 

upper  part  of  the  body  by  the  superior  vena  cava,  passes  in  front  of 

the  Eustachian  valve,  through  the  right  auricle  into  the  right 

ventricle.  Thence  it  is  driven  into  the  pulmonary  artery,  whence 

only  a  small  proportion  passes  to  the  lungs,  while  the  major  part 

passes  through  the  ductus  arteriosus  into  the  aorta  beyond  the  point
 

of  origin  of  the  left  subclavian  artery,  and  so  is  distributed  to  
the 

lower  parts  of  the  body. 

•  Obstct.  Trans.,  I.  p.  30!). 
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Tims  in  the  earlier  part  of  foetal  life,  while  the  Eustachian  valve 

almost  entirely  prevents  a  mixing  of  the  currents  in  the  right  auricle, 
the  head,  neck,  and 
upper  extremities  are 
supplied  with  almost 
pure  aerated  Llood, 

Pig.  42. — Diagram  of  the 
fcetol  circulation.  l,the 
umbilical  eordj  consist- ing of  the  umbilical  vein 
and  two  umbilical  arte- 

ries, proceeding  from  the 
placenta  (2)  ;  3,  the  um- 

bilical vein  dividing  into 
three  branches—  two  (4, 4) to  be  distributed  to  the 
liver,  and  one  (5)  the 
ductus  venosus,  which enters  the  inferior  vena 
cava  (6) ;  7,  the  portal 
vein,  returning  the  blood 
from  the  intestines,  and 
uniting  with  the  right 
hepatic  branch ;  8,  the 
right  auricle — tho  course 
of  the  blood  is  denoted 
by  the  arrow  proceeding 
from  8  to  9 ;  9,  the  left 
auricle  ;  10,  the  left  ven- 

tricle—the blood  foUow- 
ing  the  arrow  to  the 
arch  of  the  aorta  (11),  to 
be  distributed  through 
the  branches  given  off 
by  the  arch  to  the  head 
and  upper  extremities ; 
the  arrows  (12)  represent 
the  return  of  the  blood 
from  the  head  and  upper 
extremities,  through  the 
jugular  and  subclavian 
vems,  to  the  superior 
vena  cava  (14).  to  the 
right  auricle  (8),  and  in 
the  course  of  the  arrow 
through  the  right  ven- 

tricle (15)  to  the  pul- 
monary artery  (16)  ;  17, 

the  ductus  arteriosus, 
which  appears  to  be  a 
proper  continuation  of 
the  pulmonary  artery — 
the  offsets  at  each  side 
are  the  right  and  left 
pulmonary  arteries  cut 
off ;  the  ductus  arteriosus 
joins  the  descending 
norta  (18.  18),  which  di- 

vides into  the  common 
iliacs,  and  these  into  the 
internal  iliacs,  which  be- 
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the  lower  part  of  the  body  only  with  venous  blood  which  has 
already  passed  through  the  other  part  of  the  circulation.  Thus  is 
explained  the  disproportionately  rapid  development  of  the  head 
and  upper  part  of  the  body,  more  especially  in  the  early  part of  foetal  life. 

A  change,  however,  takes  place  by  about  the  middle  of  pregnancy. 
The  Eustachian  valve  becomes  smaller,  and  the  valve  of  the  foramen 
ovale  becomes  more  developed,  so  that  a  portion  of  the  aerated  blood 
entering  from  the  inferior  vena  cava  is  retained  in  the  right  auricle, 
and  reaches  the  descending  aorta  by  way  of  the  ductus  arteriosus. 
Hence,  in  the  latter  half  of  pregnancy,  the  lower  part  of  the  body  is 
-supplied,  no  longer  with  venous,  but  with  mixed  blood,  while  the 
head  and  upper  limbs  are  still  suppbed  with  comparatively  pure 
aerated  blood.  This  explains  the  fact  that  a  relatively  more  rapid 
growth  of  the  lower  part  of  the  body  takes  place  hi  the  latter  half 
of  pregnancy  than  hi  the  former. 

Changes  in  the  Foetal  Circulation  at  Birth. — As  soon 
as  the  child  is  bom  an  immediate  change  takes  place  in  the  circu- 

lation. As  soon  as  the  first  respiratory  movements  take  place,  and 
air  enters  the  lungs,  the  pulmonary  arteries  immediately  dilate,  and 
a  greatly  increased  stream  of  blood  passes  through  the  lungs,  and, 
returning  to  the  left  auricle,  raises  the  pressure  in  it.  At  the  same 
time  the  placenta  is  detached,  the  circulation  through  it  soon  ceases, 
and,  by  the  cessation  of  the  current  from  the  umbilical  vein,  the 

pressure  in  the  right  auricle  is  lowered.  The  two  causes  combined 

render  the  pressure  in  the  left  auricle  greater  than  that  in  the  right, 
the  valve  of  the  foramen  ovale  is  thereby  closed,  and  blood  no  longer 

j>asses  between  the  auricles.  Moreover,  as  soon  as  the  main  stream 

of  blood  propelled  by  the  right  ventricle  begins  to  pass  through  the 

lungs,  the  pressure  in  the  ductus  arteriosus  is  lowered.  The  ductus 

is  then  gradually  diminished  by  the  contractility  of  its  own  walls, 

and,  at  the  end  of  a  few  days,  is  practically  closed,  though  not 

absolutely  obliterated  for  some  time  longer.  The  walls  come  into 

contact  and  adhere  without  the  formation  of  any  thrombus.  The 

aortic  end  of  the  duct  is  the  last  to  contract,  the  pressure  in  the 

aorta  being  now  greater  than  that  in  the  pulmonary  artery. 

The  edges  of  the  valve  of  the  foramen  ovale  also  generally  become 

adherent  and  unite  after  a  few  days.  The  opening  may  remain 

ununited,  however,  for  some  little  time  without  any  blood  passing 

through  it,  A  patent  condition  of  the  opening  alter  birth  is  one  of 

the  causes  of  cyanosis  in  infants. 

The  pressure  in  the  descending  aorta  becoming  diminished
  when 

it  no  longer  receives  blood  through  the  ductus  arteriosus,  th
e  um- 

bilical arteries  also  contract  to  some  extent,  thrombi  are  formed  in 
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them,  and  they  become  obliterated.  The  umbilical  vein  is  also 

closed  either  by  simple  contraction  or  by  thrombus. 

Function  of  the  Liver. — It  is  evident  that  the  liver  has  an 

important  function  in  foetal  life,  since  its  relative  weight  is  so  much 

greater  than  after  birth.  Sugar  is  found  in  the  foetus  in  larger 

quantities  than  afterbirth,  and  the  glycogenic  function  of  the  liver  is 

doubtless  an  important  one  from  the  time  of  its  development.  The 

sugar  is  found,  however,  even  earlier  than  this  ;  and,  at  this  stage,  the 

glycogenic  function  appears  to  be  fulfilled  by  other  tissues,  espe- 
cially by  the  placenta.  About  the  fifth  month  the  liver  cells  begin 

to  assume  their  characteristic  features,  and  bile  to  be  secreted.  Bile 

has  already  been  mentioned  as  a  constituent  of  the  meconium.  The 

gall-bladder  is  also  generally  filled  at  the  time  of  birth. 
Nervous  System. — The  brain  cells  of  the  foetus  are  in  a; 

rudimentary  condition  up  to  birth.  There  is  however  a  discharge 
of  energy  from  time  to  time  causing  the  movements  of  the  limbs. 
Keflex  movements  are  also  provoked  by  stimulus  applied  to  the 
surface  of  the  body.  They  are  easily  excited  by  pressure  through 
the  walls  of  the  abdomen  and  uterus,  and  may  also  be  called  out  by 
uterine  contractions,  when  the  foetus  is  so  placed  that  contraction 
causes  pressure  on  any  special  parts. 



CHAPTER  VI. 

THE  ANATOMY  OF  THE  FCETAL  HEAD. 

The  head  of  the  foetus  is  the  part  which,  in  almost  all  cases, 
passes  with  greatest  difficulty  through  the  pelvis  ;  and  the  behaviour 
of  the  head  during  its  passage  must,  of  course,  depend  upon  the 
mutual  relations  between  the  head  and  the  pelvic  cavity.  In  order, 
therefore,  to  understand  the  mechanism  of  labour  it  is  as  necessary 
to  study  the  anatomy  of  the  fcetal  head  as  that  of  the  pelvis. 

The  head  of  the  fully  developed  foetus  forms  an  irregular  ovoid, 
whose  compressibility  varies  greatly  according  to  the  diameter  in 
which  the  compressing  force  is  applied.  In  reference  to  mid- 

wifery, the  head  may  be  regarded  as  made  up  of  two  parts,  the 
incompressible  base,  including  the  bones  of  the  face,  and  the  com- 

pressible vault,  or  calvarium.  The  bones  of  the  base  of  the  skull 
and  face  are  early  developed,  so  that  by  the  time  of  birth  they 
are  practically  unyielding  in  their  texture,  and  for  the  most  part 
immoveably  united  to  each  other.  In  consequence  of  this  the 
various  important  ganglia  and  organs  of  special  sensation  at  the  base 
of  the  brain  are  protected  from  injury,  as  the  head  is  compressed 

during  labour.  The  bones  which  make  up  the  calvarium,  on  the  con- 
trary, instead  of  being  ossified  together  as  hi  later  life,  are  connected 

only  by  membrane,  while  the  bones  themselves,  in  the  great  majority 

of  cases,  are  soft  and  semi-cartdaginous,  especially  towards  the  edges. 
The  individual  bones  are  thus  movable  and  may  be  made  to  over- 

lap each  other  to  a  considerable  extent.  The  shape  of  the  head  can 
be  altered  by  moulding,  according  to  the  exigencies  of  the  case,  not 
only  by  this  relative  movement  and  overlapping  of  the  bones,  but 
still  more  by  actual  bending  of  the  bones  themselves,  more  especially 

of  the  parietal  bones,  which  are  the  softest.  The  effect  of  the 

pressure  on  the  head  during  labour  is  to  diminish  the  capacity  of 
the  whole  cranium.  This  is  proved  by  the  rapid  increase  of  the 

average  diameters  of  the  foetal  head  which  takes  place  during  the 

first  two  or  three  days  after  birth,  at  a  time  when  the  weight  of 

the  whole  child  is  actually  diminishing.  It  is  brought  about 

mainly  by  cerebrospinal  fluid  being  scpieezed  out  of  the  head 
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As  the  head  becomes  compressed,  the 

overlap,  or  tend  to  overlap,  both  the 

It  will  be  seen  hereafter  that  a  know- 

Fig. 

into  the  spinal  canal,  but,  to  some  ex
tent  also,  by  the  blood  being 

similarly  squeezed  out  into  the  veins 
 of  other  parts.    The  brain 

substance  of  the  hemispheres,  being  but
  little  developed  at  the  tune 

ofbirth,  is  able  to  undergo  considerabl
e  compression  and  moulding 

without  permanent  injury, 

parietal  bones  invariably 

frontal  and  occipital  bones, 

ledge  of  this  fact  is  of 

very  practical  importance 

in  facilitating  the  diagnosis 

of  the  position  of  the  head 

in   vertex  presentations. 

The  parietal  bone  which 

is  anterior  in  the  pelvis 

generally    overlaps  the 

posterior  in  vertex  presen- 
tations, because  it  receives 

less  support  from  the  soft 

parts. 
The  face,  as  compared 

with  that  of  the  adult,  is 

very  small  in  proportion 
to  the  cranium.  The 

lower  jaw  especially  is 
widely  different  from  the 

adult  maxilla,  the  ramus  being  short  and  oblique,  so  that  the  tooth- 
less maxillse  come  into  close  contact,  and  both  chin  and  angle  of 

jaw  are  approximated  to  the  forehead.  Thus  the  distance  from 
the  tip  of  the  chin  to  the  root  of  the  nose  measures  only  from  l£ 

to  l£  inches. 
The  Sutures  and  Pontanelles. — The  vault  of  the  skull  is 

made  up  mainly  of  four  bones,  the  occipital,  the  two  parietal,  and. 
the  frontal,  which  at  the  time  of  birth  is  divided  in  the  median  line 
into  two  parts.    The  squamous  portions  of  the  temporal  bones  form 
such  a  small  proportion  of  the  vault  that  they  scarcely  come  into 
consideration.    The  membranous  septa  between  the  bones  are  called 
sutures,  the  points  at  which  two  or  more  sutures  meet  are  called 

fontanelles.    Looking  at  the  head  from  above  (Fig.  44,  p.  80),  the 

four  sutures  which  are  of  chief  importance  are  seen.   These  are  : — 1st, 
the  sagittal,  which  separates  the  two  parietal  bones,  and  divides  the 
vertex  longitudinally.    It  derives  its  name  sagitta,  an  arrow,  because 
it  is  the  principal  direct  and  symmetrical  suture.     2nd.  The  frontal 
suture  is  a  continuation  of  the  sagittal  suture  forwards,  and  separates 
the  two  halves  of  the  frontal  bone.     3rd.  The  coronal  suture 

7TV 

43.  —  Foetal  skull.  o— /,  occipitofrontal 
diameter  ;  o — m,  occipito-mental ;  m — x, 
maximum  vertico-mental  diameter ;  a— 6, 
Buboccipito  -bregmatic  ;  s—y,  suboccipito- frontal. 
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separates  the  frontal  ten  the  parietal  bones  :  it  extends  transversely and  almost  vertically  across  tbe  bead,  meeting  at  its  «ta  it leTth e 
temporal  sutures  at  about  tbe  summit  of  tbe°srpuunous  port  .  f tbe  temporal  bones.  It  receives  its  name  as  marldng  X^thl position  at  which  the  anterior  part  of  the  triumphal  crown  o  he anc  ents  res  ed.    4th.  Tbe  Ict/nibdoidal  suture  separates  the  angular 

etal10Lf  °rPita  b°ne  fr°m  the  Post^r  borders  of  the*™ parietal  bones,  and  receives  its  name  from  the  resemblance  of  it. 

Fig.  44.— Foetal  head,  seen  from 
above,  showing  anterior  and 
posterior  fontanelles. 

Fig.  45. — Foetal  skull.  Posterior  view, 
showing  posterior  fontanelle,. 
sagittal  and  lamhdoidal  sutures. 

shape  to  that  of  the  Greek  letter  A.  It  extends  at  each  side  to  the 

posterior  angle  of  the  temporal  bone.  The  temporal  sutures, 
separating  the  inferior  concave  borders  of  tbe  parietal  bones  from 
the  squamous  portions  of  the  temporal  bones,  have  no  practical 
obstetric  importance. 

There  are  two  fontanelles  of  importance,  the  anterior  and  pos- 
terior. The  anterior,  or  greater  fontanelle,  called  also  the  bregma 

(/Bpey/ia,  the  top  of  the  head),  is  formed  by  tbe  junction  of  the 
sagittal,  frontal,  and  coronal  sutures.  It  forms  a  wide  rhomboidal 
membranous  space,  large  enough  for  the  tip  of  the  linger  to  be  laid 
in  it ;  its  anterior  angle  running  between  the  divisions  of  the 
frontal  bone,  extends  much  further  than  the  others  (Fig.  44). 

The  posterior  fontanelle  (Fig.  45)  is  formed  by  the  junction  of 
the  sagittal  and  lambdoidal  sutures.  It  does  not  form  an  open 

membranous  space  like  the  anterior,  unless  there  is  defective  ossifi- 

cation, but  it  is  recognised  simply  as  the  point  of  junction  of  three 
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converging  sutures,  the  sagittal  and  the  two  branches  of  the  lanib- 
cloidal.    If  in  any  case  it  should-  approximate  in  size  to  the  anterior, 

it  is  easily  distinguished  from  it,  if  it  be  remembered  that  the 
anterior  fontanelle  is  formed  by  the  junction  oifour  sutures  at  right 

angles,  the  posterior  by  the  junction  of  three  sutures,  inclined  at  an 

angle  of  about  120°  to  each  other.    Occasionally,  a  false  fontanelle  is 
formed  by  a  spot  of  defective  ossification  along  the  course  of  one  of 
the  sutures,  generally  the  sagittal.    It  is  distinguished  by  the  fact 
that  only  two  lines  of  suture  can  be  traced  from  it.  Sometimes 

mention  is  made  of  temporal  fontanelles,  at  the  anterior  and  pos- 
terior extremities  of  the  concave  inferior  border  of  each  parietal  bone 

(Fig.  43,  p.  79).    Of  these,  the  anterior  is  never  of  any  consequence, 
being  covered  by  the  temporal  muscle.    The  posterior  temporal 
might  possibly  be  mistaken  for  the  posterior  fontanelle  if  the  head 

were  greatly  flexed,  and  at  the  same  time  flexed  also  laterally,  so  as 
to  bring  its  side  within  reach.     It  would,  however,  be  readily 
distinguished  by  its  being  easy  to  feel  the  ear  in  its  immediate 
proximity. 

Besides  the  change  of  shape  of  the  head  which  is  allowed  by  the 

bending  and  overlapping  of  the  several  bones  forming  the  vault  of 
the  skull,  a  further  moulding  is  permitted  by  the  fact  that  the 
triangular  portion  of  the  occipital  bone,  which  is  a  component  of 
the  vault,  is  united  to  the  basilar  portion,  not  rigidly,  but  by  a 
fibro-cartilaginous  band.  In  this  way  a  kind  of  hinge-joint  is 
formed,  allowing  the  posterior  portions  of  the  bone  to  perform 
movements  of  flexion  and  extension.* 

The  foetal  head  often  becomes  unsymmetrical  in  consequence  of 
the  moulding  which  it  undergoes  during  labour.    A  slight  degree  of 
deviation  from  symmetry  may,  however,  be  observed  in°a  foetal  head which  has  been  removed  from  the  uterus  either  by  Csesarian  section, 
or  after  the  mother's  death,  and  has  never  undergone  the  process  of labour.    This  has  been  ascribed  to  a  natural  asymmetry,  which arises  during  development,  and  is  of  such  a  nature  that  there  is  a 
slight  tendency  to  a  spiral  arrangement  throughout  the  whole 
spinal  column,  involving  both  the  head  and  the  pelvis.    So  far  as 
regards  the  head,  it  is  generally  of  such  a  kind  that  the  right  side 
appears  to  be  slightly  displaced  downwards  and  forwards,  the  left  side 
upwards  and  backward,  in  reference  to  the  vertical  axis  of  the  foetus  f 

Diameters  of  the  Foetal  Skull— In  order  to  judge  of  the changes  of  shape  of  the  head,  and  its  relations,  both  before  and 

p  *7B«dla.  "De  la  Tfito  du  Fcotus  au  point  de  vile  do  KObstfiteique  »  Paris,  1STS,. 

ObiX^^****  A°M*y  of  thc  ̂ ad  of  the  Footus." 

G 
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after  moulding,  to  the  dimensions  of  the  pelvis,  it  is  desirable  to 
have  numerical  measures  of  some  of  the  more  important  diameters 
of  the  skull.  These  have  been  given  very  variously,  and  with  a 
want  of  exactitude,  by  different  authors.  Thus  the  fronto-occipital 
diameter  is  by  some  made  to  terminate  at  the  posterior  fontanelle, 
by  others  at  the  occipital  protuberance.  The  occipito-mental 
diameter  is,  by  different  authors,  regarded  as  starting  from  either 
the  one  or  the  other  of  these  points,  and  is  generally  spoken  of  as 
the  largest  diameter  of  the  skull.  Except  in  a  very  few  exceptional 
cases,  it  is  nothing  of  the  kind  according  to  either  definition.  The 
maximum  diameter,  hi  the  great  majority  of  cases,  runs  from  the 
chin  to  a  point  on  the  sagittal  suture,  somewhat  variable  in  position 
according  to  the  moulding,  but  nearer  to  the  posterior  than  to  the 

anterior  fontanelle.  It  is  usually,  therefore,  a  super-occipito-mental 
diameter.  Exceptionally,  however  (in  some  cases  of  face  and  brow 
presentation),  the  maximum  diameter  terminates  at  a  point  between 
the  posterior  fontanelle  and  the  occipital  protuberance,  and  is, 

therefore,  a  sub-occipito-mental  diameter.  It  appears  better,  there- 
fore, with  Budin,*  to  describe  a  maximum  vertico-mental  diameter, 

as  distinct  from  the  occipito-mental.  Again,  the  cervico-bregrnatic 
and  sub-occipito-bregmatic  diameters  are,  by  different  authors,  made 
to  terminate  at  the  centre  of  the  anterior  fontanelle,  its  anterior 

margin,  or  a  point  on  the  sagittal  suture.  For  these  diameters  to  be 
of  any  use  in  giving  information  as  to  the  moulding  of  the  head,  it  is 
absolutely  necessary  that  they  should  be  measured  from  points,  such 
as  the  centres  of  the  fontanelles,  which  can  be  accurately  determined 
throughout  all  stages  and  varieties  of  moulding.  The  important 

diameters,  then,  are  the  following  (see  Fig.  43,  p.  79)  : — 1st,  the 
maximum  vertico-mental  (Max.)  ;  2nd,  occipito-mental  (0.  M.), 

measured  from  the  posterior  fontanelle  to  the  chin ;  3rd,  the  oc- 

cipitofrontal (0.  F.),  measured  from  the  glabella,  or  root  of  the 

nose,  to  the  posterior  fontanelle  ;  4th,  the  cervico-bregrnatic  (C.  B.), 
measured  from  the  centre  of  the  foramen  mrfgnum  to  the  centre  of 

the  anterior  fontanelle,  or  point  of  intersection  of  the  coronal  with 

the  line  of  the  sagittal  and  frontal  sutures  ;  5th,  the  sub-occipito- 

bregmatic  (S-0.  B.),  measured  from  the  junction  of  the  occipital 

bone  with  the  back  of  the  neck  to  the  centre  of  the  anterior  fonta- 

nelle. All  these  are  measured  in  the  vertical  antero-posterior  plane. 

The  following  are  transverse  diameters: — 6th,  the  bi-parietal 

(Bi-P.),  or  maximum  transverse,  between  the  two  parietal  pro- 

tuberances ;  7th,  the  bi-temporal  (Bi-T.)  is  measured  between  the 

points  widest,  .apart  on  the  coronal  suture  ;  8th,  the  bi-zygomatic, 
or  maximum  transverse  diameter  of  the  base  of  the  skull,  is  measured 

*  Op.  cit.,  p.  17. 
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between  the  two  points  widest  apart  on  the  zygomata.* 
 Of  these 

diameters  the  cervico-hregmatic  corresponds  approximately  with  t
he 

vertical  diameter  of  the  skull.  The  occipitofrontal  does  not  perfectl
y 

correspond  with  an  anteroposterior  or  longitudinal  diameter,  whi
ch 

should  be  rather  measured  from  the  occipital  protuberance  than 

from  the  posterior  fontanelle.  In  the  unmoulded  head  the  two 

are  almost  precisely  equal,  but  in  the  ordinary  moulding  of  vertex 

presentations  the  occipi to-frontal  becomes  the  larger.  Owing  to  the 

flexed  position  of  the  head,  neither  the  one  nor  the  other  is  normally 

ever  coincident  with  the  plane  of  the  pelvic  brim. 

The  following  are  average  measurements  for  these  diameters  in 
the  unmoulded  head  : — 

1.  Maximum  vertico-inental  diameter  (Max.)    5  inches 

2.  Occipito-mental    (0.  M.)        .        .        .     4-85  „ 

3.  Occipitofrontal    (0.  F.)  4-6  „ 

4.  Cervico-bregmatic  (OB.)        .        .        .    3-8  ., 

5.  Sub-occipito-hregmatic  (S-0.  B.)        .        .     4-0  ,, 
6.  Bi-parietal  (Bi-P.)  .        .        .        .     3"8  „ 
7.  Bi-temporal  (Bi-T.)        .        .        .        .    3'4  ., 
8.  Bi-zygomatic  (Bi-Z.)       .        .        .  3  "5  ,, 

After  even  easy  -  labours,  with  normal  vertex  presentation,  the 
diameters  of  the  head  will,  when  the  child  is  born,  be  somewhat 

different  in  relative  magnitude  from  those  given  above,  in  conse- 
quence of  the  pressure  which  the  head  has  sustained.  The  most 

marked  changes  are  relative,  and  to  some  extent  absolute,  increase 

of  the  maximum  vertico-mental  and  occipito-mental  diameters, 
and  diminution  of  almost  all  the  rest,  especially  the  sub-occipito- 
bregmatic  and  bi-parietal.  The  nature  of  the  moulding  will  be 
explained  in  the  chapter  on  the  mechanism  of  labour. 

Influence  of  Sex  and  Race  on  the  Dimensions  of  the 

Pcetal  Head. — -The  brain  of  men  being,  on  the  average,  some- 
what more  bulky  than  that  of  women,  there  is  a  corresponding 

difference  in  the  size  of  the  head  of  male  and  female  children  at 

birth.  The  average  difference  in  circumference  has  been  found  to 

be  about  half  an  inch,  or  about  one  twenty-eighth  part  of  the  whole. 
The  bones  of  the  male  skull  are  also  generally  more  firmly  ossified 
:\t  the  time  of  birth.  Hence  arises  greater  protraction  of  labour  in 
the  case  of  males,  more  frequent  necessity  for  artificial  aid,  and 
greater  mortality  both  to  mothers  and  children.  Thus,  out  of  more 
than  25,000  deliveries  in  the  Guy's  Hospital  Lying-in  Charity,  the 

_  *  A  fronto-mcntal  diameter  is  sometimes  mentioned,  and  estimated  at  about  3' 25 niches,  but  this  is  useless,  since  there  is  no  definite  point  from  which  to  measure  its upper  extremity. 
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number  of  children  stillborn  was,  including  all  presentations,  among 
males  45-3  per  1,000,  among  females  36-3  per  1,000;  while,  in vertex 

1,000, 
presentations,  the  numbers  were, males  31*9  per 

Fig.  4G.— Skull  of  a  European  foetus. 

among  females  22-2  per  1,000  stillborn.    Among  these 
numbers  is  included  a 

considerable  proportion  of 

premature  and  decomposed 
children,  amongst  which, 
females  Avould  be  nearly  as 
numerous  as  males,  and 

hence,  among  children 
alive  at  the  onset  of  labour 

at  full  term,  the  extra  risk 
run  by  males  is  even 

greater  than  these  propor- 
tions would  indicate ;  a 

greater  munber  of  male 
children  than  females  also- 

die  shortly  after  birth. 

The  size  of  the  child's  head,  like  its  total  bulk,  increases  with 
the  age  and  repeated  pregnancies  of  the  mother,  in  the  mode  which 
has  been  already  mentioned  (see  p.  74). 

The  influence  of  race  is  a  still  more  important  one  than  that  of 
sex.    The  increase  of  size  in  the  brain  which  goes  with  civilization 

and  intellectual  develop- 
ment involves  greater 

pain,  difficulty,  and  risk 

in  parturition,  for  it  re- 
quires a  corresponding  in- 
crease of  size  in  the  skull, 

and,  although  the  pelvis 

undergoes  some  corres- 
ponding enlargement,  yet 

this  does  not  fully  keep  up 

with  that  of  the  head.  In 

savage  races  not  only  is 

the  head  smaller  on  the* 
whole,  but  there  is  rela- 

tively less  development  of  the  anterior  cerebral  lobes,  and  the  forehead 

is,  therefore, flatter.  The  sub-occipito-frontal  diameter  (3-4,  Figs.  46, 
47),  therefore,  and  also  a  diameter  passing  through  the  prominence  of 

the  forehead  parallel  to  the  sub-occipito-bregmatic,  are  much  smaller. 
Labour  is,  therefore,  facilitated  in  corresponding  degree,  since  this 
latter  diameter,  in  the  living  child,  has  to  be  taken  in  conjunction 

Fig.  47.— Skull  of  a  Negro  foetus. 
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-with  a  portion  of  the  hack  of  the  neck,  when  the  head  is  entering 
the  pelvis  with  the  head  well  flexed,  and  thus  becomes  the  largest 
of  all  the  diameters  of  the  foetus  which  ever  is  coincident  with  the 

greatest  diameter  of  the  pelvic  brim  or  outlet.     In  explaining 
the  facility  of  parturition  in  savage  women,  it  is  necessary  also  to 
take  into  account  the  greater  sensibility  to  pain  induced  by  the 
mode  of  life  of  the  civilized  and  highly  cultivated  woman,  although 
the  difference  in  the  size  of  the  fcetal  head  appears  to  be  the  most 

important  element.    Even  in  the  same  race,  the  size  of  the  head  is 
greater  in  the  educated  classes  than  in  the  uneducated,  and  greater 
also  among  inhabitants  of  towns  than  in  agricultural  districts. 
Comparing  civilized  races  with  each  other,  difficult  labours  are 
perceptibly  more  numerous  in  a  race  like  the  Teutonic,  in  which  the 
type  of  head  is  short  and  round,  or  brachycephalic,  than  in  one  like 

the  Celtic,  in  which  it  is  more  frecpiently  long  or  dolicho-cephalic. 
Some  savage  races,  like  the  Caribs,  and  the  Macrocephali,  a  Scythian 
race  mentioned  by  Hippocrates,  have  been  accustomed  to  flatten  the 

foreheads  of  the  children  by  pressure  in  early  infancy,  and  it  has 
been  supposed  that  a  hereditary  tendency  to  such  a  form  of  head  has 
eventually  been  acquired  in  such  cases. 

Articulation  of  the  Fcetal  Head. — The  articulation  of  the 

head  -with  the  spinal  column,  allowing  movements  of  flexion  and 
extension,  is  situated  nearer  to  the  occiput  than  to  the  forehead,  in 
the  proportion  of  about  one  to  two.  The  head,  balanced  upon  its 
condyles,  may  hence  be  regarded  as  a  lever,  the  anterior  arm  of 
which  is  longer  than  the  posterior  (see  Fig.  72).  The  importance 
of  this  circivmstance,  in  securing  flexion  of  the  head,  will  be  seen 

hereafter.  '  Movements  of  rotation  take  place  between  the  atlas  and 
axis,  and  the  head  can  generally  be  rotated  upon  the  body  through 

as  much  as  arprarter  of  a  circle  without  injury  to  the  spinal'  cord.  ° 



CHAPTER  VII. 

THE  ATTITUDE,   PRESENTATION,   AND  POSITION  OF  THE 

FCETUS  IN  UTERO. 

By  the  attitude  of  the  foetus  is  meant  the  relation  which  the 

different  parts  of  its  body  have  to  each  other.    By  the  presentation  is 
meant  the  part  of  its- 
body  "which  occupies 
the  lower  segment  of 
the  uterus,  lying  over 
the  internal  os  uteri  ; 

this  is  determined  by 
the  relation  which 

the  long  axis  of  the 
foetus  has  to  that  of 

the  uterus.  By  the 

position  is  meant  the 
relation  which  any 

part  of  the  foetus  {e.g. 

the  back)  has  to  the 
front,  back,  and  sides 
of  the  uterine  walls. 
Thus  the  back  may 
be  inclined  backward 

or  forward,  to  the 

right  or  to  the  left. 
Hence  for  each  pre- 

sentation of  the  foetus 
there  are  varying 

positions,  and  it  is 
usual  to  divide  these 

into  four,  with  reference  to  two  axes  or  straight  lines  intersecting 

the  longitudinal  axis  of  the  uterus  at  right  angles  to  that  axis  and 

to  each  other,  and  thus  dividing  the  uterus,  or  the  pelvic  brim,  into 

four  compartments.    The  corresponding  positions  are  called  the 

Fig.  4S. — Attitude  of  the  mature  foetus  in  ntcro. 
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first,  second,  third,  and  fourth,  and  will  be  described  hereafter  in 

reference  to  each  presentation. 

Attitude. — The  usual  attitude  of  the  foetus  is  as  follows'  (Fig. 
48,  p.  86,  Fig.  50,  p.  -89): — The  back  is  arched,  so  as  to  form  a  con- 

vexity backward.  The  head  is  bent  upon  the  sternum.  The  forearms 
are  crossed,  or  close  to  each  other  in  front  of  the  chest.  The  thighs 

and  legs  are  flexed,  so  that  the  knees  are  near  the  elbows,  and  the  heels 
near  the  breech  or  buttocks,  the  dorsum  of  the  foot  being  drawn 

up  toward  the  leg,  and  the  sole  turned  somewhat  inward.  The  legs 
are  generally  crossed.  The  umbilical  cord  generally  lies  in  the 
space  between  the  arms  and  legs.  This  attitude  exists  more  or  less 
from  the  early  part  of  pregnancy,  but  in  the  earlier  months,  when 
the  liquor  anmii  is  relatively  in  greater  quantity,  the  limbs  have 
greater  freedom  of  movement,  and  are  not  so  close  to  the  body  (Fig. 
54,  p.  91).  The  attitude  is  due  to  the  tonic  action  of  the  flexor 

muscles,  which,  as  being  the  stronger,  predominate  over  the  ex- 
tensors. A  tendency  toward  a  similar  position  of  the  limbs  is  seen 

in  the  infant  even  after  birth.  At  the  very  earliest  stage  of 

pregnancy  the  embryo  hangs  by  the  umbilical  cord,  not  touching 
the  Avails  of  the  ovum,  with  its  back  downward,  and  its  cephalic 
extremity  somewhat  lower  than  the  other. 

Presentation. — With  regard  to  its  presentation  the  fcetus  in 
the  great  majority  of  cases  lies  with  its  head  downward,  that  being 
the  position  in  which  its  shape  is  most  conveniently  adapted  to  the 
shape  of  the  uterine  cavity,  which  is  most  spacious  at  the  fundus  (see 
Fig.  49,  p.  88).  At  the  end  of  pregnancy  the  proportion  of  cephalic 

presentations  is  as  much  as  96  per  cent.  In  the  Guy's  Hospital 
Lying-in  Charity,  out  of  23,800  children,  it  was  96-9  per  cent. 
It  was  for  a  long  time  believed  that  up  to  about  the  seventh  month 
of  pregnancy  the  foetus  lay  with  its  head  uppermost,  and  that  then, 
by  an  active  movement  of  its  own,  which  was  called  the  culbute,  it 
suddenly  reversed  its  position.  It  is  now  established  that  the  head 
is  generally  lower  than  the  breech,  even  from  the  commencement  of 
pregnancy.  In  the  earlier  months  frequent  changes  of  position 
take  place  through  the  foetal  movements,  and  even  up  to  the  later 
months  the  proportion  of  head  presentations  is  not  so  great  as  at 
Ml  term.  Thus,  according  to  Churchill,  at  the  seventh  month  the 
proportion  of  head  presentations  is,  among  living  children  only  83 
per  cent.,  and  among  dead  children  only  53  per  cent.  Dubois  gives 
83  per  cent,  as  the  proportion  of  head  presentations  for  living 
children,  and  only  45  per  cent,  for  dead  children,  born  during  the 
seventh  month.  Collins,  in  about  16,000  deliveries,  found  the 
proportion  of  head  presentations  among  living  children  98*3  per 
cent.,  among  children  bom  in  a  putrid  state,  upwards  of  500  in 
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number,  only  80  per  cent,  Tlie.se  figures  show  also  that  the  pro- 
portion oi  head  presentations  is  much  less  among  dead  children 

than  among  living  at  the  same  period  of  pregnancy. 
Changes  from  other  presentations  into  head  presentations  are 

more  frequent  than  the  converse,  and  a  transverse  or  oblique  is  more 
frequently  changed  than  a  breech 
presentation.  Although  changes 
from  the  head  into  a  Lreech  or 

transverse  presentation  are  rela- 
tively more  rare,  yet  they  do  not 

unfrequently  occur,  and  a  foetus 
has  been  observed  to  change  its 
position  from  head  to  breech  and 
vice  versd  as  many  as  six  times 
within  a  few  days.  The  chief 
causes  of  such  changes  are  strong 
movements  of  the  foetus  occurring 

in  conjunction  Avith  a  changed 
posture  of  the  mother.  Valenta, 
from  repeated  observations  made 
on  nearly  1000  pregnant  women, 

found  that  changes  of  presenta- 

tion occurred  in  42 -4  per  cent, 
in  the  later  months  of  preg- 

nancy.*   The  presentation  be- 
Fig.  49.— Outline  of  the  ovoid  uterus.        comes  progressively  more  stable 

(After  Tyler  Smith.)  as  the   en~d   of  pregnalicy  ap- 
proaches, more  especially  in  pri- 

miparae,  in  whom  the  head  rests  lower  in  the  pelvis,  while  the 
firmer  abdominal  walls  prevent  so  much  swaying  over  of  the  fundus 
uteri  as  the  position  of  the  body  is  changed.  Sclirceder,  however, 
from  observation  on  214  primipara?  (including  4  cases  of  contracted 
pelvis)  during  the  last  three  weeks  of  pregnancy,  found  that  changes 

of  presentation  took  place  in  36*4  per  cent. 
Causation  of  Head  Presentation. — There  are  three  chief  causes  to 

which  the  preponderating  frequency  of  head  presentation  is  to  be 
attributed  :  1st,  the  effect  of  gravity  ;  2nd,  the  adaptation  of  the 
shape  of  the  foetus  to  that  of  the  uterine  cavity  ;  and  3rd,  the  effect 
of  fcetal  movements  excited  by  pressure  when  the  two  shapes  do  not 
correspond.  Some  controversy  has  taken  place  as  to  which  of  these 
is  the  true  cause,  but  the  more  correct  view  is  to  regard  them  all 
as  having  an  influence.    As  the  foetus  is  immersed  in  fluid  not 

•  Monntschrift  f.  Gcburt.  1SGG. 



ADAPTATION  OF  FCETUS. 
89 

much  lighter  than  itself,  the  effect  of  gravity  will  depen
d,  not  upon 

the  position  of  its  centre  of  gravity  when  in  an-,  but
  upon  the  rela- 

tive specific  gravity  of  its  different  parts.  Dr.  Matth
ews  Duncan 

has  shown  that  the  specific  gravity  of  the  foetal  head  is 
 greater  than 

that  of  the  decapitated  trunk.  Accordingly,  when  the  f
oetus  is 

immersed  in  saline  fluid  of  about  the  same  specific  gravity  as  it
self, 

it  lies  in  an  oblique  position,  its  head  lower  than  the  bree
ch,  and 

the  right  side  lowest  owing  to  the  weight  of  the  liver.    If  a
llowed 

Fig.  50.— Ovoid  form,  of  foetus  at 
full  term. 

Fig.  51. — Adaptation  of  foetus  to 
uterus.    (After  Tyler  Smith.) 

to  sink,  the  right  shoulder  generally  touches  the  bottom  first. 

"Within  the  uterus  the  foetus  is  not  suspended  by  the  umbilical 
cord,  except  at  the  very  earliest  stage  of  pregnancy,  but  rests  on  the 
inclined  plane  formed  by  the  uterine  wall  When  the  woman  is 
standing  upright  it  rests  on  the  anterior  uterine  wall,  inclined  to  the 

horizon  at  an  angle  of  about  35°,  the  normal  pelvic  inclination 
being  somewhat  diminished  during  pregnancy  in  order  to  preserve 
the  balance  of  the  body.  Under  these  circumstances  the  usual 
position  of  the  foetus  is  almost  exactly  that  which  it  assumes  when 

immersed  in  saline  fluid.  Again,  when  the  woman  is  lying  flat  on 
her  back,  the  foetus  rests  on  the  posterior  uterine  wall,  inclined  at 

an  angle  of  about  55°  to  the  horizon.  In  this  position  also  gravity 
favours  head  presentation,  but  tends  to  rotate  the  back  of  the 
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foetus  towards  the  mother's  back.  In  the  reclining  position,  when  the shoulders  are  raised,  the  axis  of  the  uterus  is  nearly  vertical,  and 
the  extra  specific  gravity  of  the  head  tends  still  further  to  keep  it 
over  the  os.    When,  however,  the  woman  lies  on  her  side,  the 

Fig.  52.-Adaptation  of  hydrocephalic     a  measure  by  the  fact  that  the 

than  that  of  the  healthy  head,  notwithstanding  the  increase  of  its  total 
weight.  In  this  case,  however,  the  question  of  adaptation  of  shape 
comes  also  into  play  ;  the  enlarged  head  does  not  so  readily  fit  into 
the  lower  segment  of  the  uterus  ;  and,  when  the  enlargement  is 
very  great,  the  shape  of  the  foetus  may  be  best  adapted  to  that  of  the 
uterus  when  the  head  is  uppermost  (see  Fig.  52).  The  chief 
reason  for  thinking  that  the  effect  of  gravity  is  not  sufficient  by 
itself  to  account  for  all  the  circumstances  is  found  in  the  fact  that 

the  head  presents  more  frequently  than  other  parts,  even  when 
women  are  constantly  lying  in  bed,  and  as  frequently  on  the  side  as 
on  the  back. 

In  the  later  months  of  pregnancy  the  shape  of  the  uterine  cavity 

is  definitely  pyriform,  with  the  broad  end  uppermost  (see  Fig.  49, 

p.  88),  and  this  is  especially  the  case  when  its  walls  become  rigid 
under  the  influence  of  the  occasional  muscular  contractions  which  are 

constantly  taking  place  throughout  pregnancy.  The  shape  of  the 

fcctus  in  its  usual  attitude  is  also  pyriform,  and  corresponds  to  that 

fundus  uteri  drops  over  by  its 
own  weight,  and  then  gravity 
tends  to  displace  the  head  from 
the  os.  The  gravitation  theory 
accounts  for  head  presentations 
being  less  usual  with  dead  child- 

ren, for  Dr.  Duncan  has  found 
that  when  the  child  has  died  in 

utero  before  labour,  the  specific 
gravity  of  the  head  is  less  than 
in  the  case  of  a  living  child, 
and  the  fcetus  often  floats  with 

the  head  highest  in  a  saline 
fluid  of  its  own  specific  gravity. 

Again,  it  is  found  that  in  cases 
of  hydrocephalus  the  occurrence 
of  presentations  other  than  that 
of  the  head  is  about  nine  times 

as  frequent  as  it  is  with  healthy 
children.    This  is  explained  in 

foetus.    (After  Tyler  Smith.) specific  gravity  of  the  hydro- 
cephalic head  is  probably  less 



ADAPTATION  OF  F02TUS. 

91 
of  the  uterus  when  the  head  is  downwards.  "When  the  long  axis 
of  the  child  is  transverse  or  oblique,  the  pressure  of  tlxe  contracting 
uterine  Avail  tends  to  press  the  projecting  poles  towards  the  central 
axis  of  the  uterus,  and  so  convert  the  presentation  into  a  head  or 
breech.  At  the  same  time  the  pressure  thus  exerted  upon  the  foetus 
is  likely  to  excite  reflex  movements,  which  assist  in  changing  the 

position.  In  breech  presentations  (Fig.  53),  the  foetus  is  not  so 
well  adapted  to  the  uterine  cavity  as  in  cephalic,  the  lower  segment 

of  the  body  of  the  uterus  being  unduly  distended.    It  is  not  likely 

Pig.  53.— Adaptation  of  foetus  and  uterus  in    Fig.  54.— Fcetus  in  utero  at  fifth  month, breech  presentation.  (After  Tyler  Smith.)  (After  Tyler  Smith.) 

that  the  uterine  contractions  would  by  themselves  change  such  a 
presentation,  but  the  fcetus  is  not  so  stably  held  in  position  by  the 
uterine  walls  as  when  the  head  is  downwards,  and  it  is  probable 
that  the  increased  pressure  on  the  legs  may  excite  more  lively 
movements  than  usual,  and  increase  the  chances  of  a  change  of presentation.  All  changes  occur  more  easily  when  the  liquor 
ammi  is  relatively  abundant,  and  after  the  rupture  of  the  mem- 

branes it  m  rare  for  a  change  of  presentation  to  occur.  That  such 
a  thing  is  a  possibility,  however,  is  shown  by  the  occurrence 
ot  the  so-called  spontaneous  version  in  some  cases  of  shoulder presentation. 

When  the  child  is  dead  the  effect  of  reflex  movements  is  lost,  and 
the  long  axis  of  the  child  has  no  longer  the  same  tonicity.  These 
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influences  must  be  added  to  that  of  the  changed  specific  gravity  of 
the  head  in  accounting  for  the  frequency  of  abnormal  presentations 
with  dead  children.  In  the  earlier  months  of  pregnancy  the  uterine 
cavity  is  more  spherical,  and  the  relative  abundance  of  liquor  amnii 
allows  the  foetus  to  lie  in  it  in  almost  any  position  (see  Fig.  54, 
p.  91).  An  abnormal  presentation  is  also  more  easily  produced  by 
the  gusli  of  liquor  amnii  on  rupture  of  the  membranes. 



CHAPTER  VIII. 

CHANGES  IN  THE  MATERNAL  ORGANISM  CONSEQUENT 

UPON  PREGNANCY. 

Changes  in  the  Uterus. — From  the  commencement  of  preg- 
nancy an  increased  nutritive  energy  is  imparted  to  the  sexual  appa- 
ratus, including  the  hreasts,  and  to  surrounding  parts,  but  more 

especially,  and  in  enormous  degree,  to  the  body  of  the  uterus, 
which  serves  as  a  receptacle  for  the  ovum.  The  milliparous  uterus 
weighs  about  an  ounce,  that  of  the  woman  who  has  borne  children 

about  an  ounce  and  a  half ;  at  the  full  term  of  pregnancy  it  weighs 

twenty-eight  ounces  or  more,  not  including  the  blood  contained 
in  its  walls,  while  the  foetus  is  still  in  its  cavity.  The  length  of 
the  uterine  body  is  increased  from  about  1^-  inches  to  about  12 
inches,  its  width  from  lj  inches  to  about  9  inches.  The  cavity, 
which  in  the  nuUiparous  uterus  is  abnost  flattened,  and  has  cubical 

capacity  only  sufficient  to  contain  a  few  a  drops  of  mucus,  is  in- 
creased at  its  full  development  to  five  hundred  or  more  cubic  inches. 

The  following  table  gives  the  average  dimensions  at  different  months 
according  to  Farre  and  Tanner : — * 

3rd  month 
Length. Width. 

Depth. 41—  5 
51—  6 

4 3 
4th 

5 4 
5th 

6"—  7 

5 
6th 8  —  9 

eh 

6 
7th 10  —11 

n. 

H 
7 

8th 11  —12 8 
9th 12  —14 

9| 

8—9 

This  growth  affects  all  the  elements  of  the  uterus— the  mucous 
membrane,  the  muscular  walls,  the  peritoneal  covering,  the  arteries 
veins,  nerves,  and  lymphatics.    The  growth  of  the  mucous  mem- 

brane by  which  the  decidua  is  formed  has  already  been  described. 

P  O<-iLCyCl0P£Bdia  °f  Asbiamr  and  nvrtfoBT,"  article,  "Uterus  and  its  Appendages," 
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The  increase  of  the  area  of  the  muscular  wall  is  in  great  measure 
due  to  growth  rather  than  distension  by  the  ovum  within  the  first 
three  months  of  pregnancy,  for,  at  this  time,  the  uterine  cavity  is 
not  completely  filled  by  the  ovum,  and  an  almost  corresponding 

growth  of  the  uterus  takes  place  in  that  early  part  of  pregnancy  in 

cases  of  extra-uterine  fo3tation,  when  the  ovum  is  not  inside  the 
uterine  cavity.    In  the  later  months  distension  has  more  influence, 

pi„  55  _t,  2,  Embryonic  nucleated  mus- cular fibre  cells  of  the  unimpregnated 
uterus 

3  4.  5,  Muscular  fibre  cells  of  the  gravid 
uterus  in  different  stages  of  development. 

Fig.  56. — Muscular  fibre  cells  a 
fortnight  after  delivery,  in  a  state 
of  fatty  degeneration. 

and  the  muscular  wall  no  longer  increases  in  th
ickness,  but  becomes 

somewhat  thinner  than  before.  Its  thickness 
 at  full  term  varies 

much  in  different  cases,  and  thus  accounts  for  g
reat  varieties  in  the 

expulsive  power  of  the  uterus.  It  generally  v
anea  from  ?  to  j 

inch,  except  over  the  placental  site,  wh
ere  it  is  greater. 
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A  marked  change  in  the  tissue  of  the  muscular  wall  takes  place 
.by  the  development  of  enormous  involuntary  muscular  fibres,  often 
as  much  as  ten  times  the  length  and  live  times  the  thickness  of 
those  seen  in  the  unimpregnated  uterus.  These  may  arise  in  part 
by  the  growth  of  the  original  muscular  fibres,  but  mainly  by  the 

development  of  the  embryonic  nucleated  muscular  fibre-cells,  having 
a  length  not  much  greater  than  their  thickness,  wlrich  exist  in  the 
uniinpregnated  uterus.  These  are  shown  at  1,  2,  in  Fig.  55, 
and  the  process  of  development  of  the  large  fibres  at  3,  4,  5.  The 

length  of  the  developed  fibres  is  as  much  as  ̂   or  ̂   inch.  After 
delivery  these  fibres  undergo  fatty  degeneration  and  absorption 
(Fig.  56),  as  will  be  described  under  the  head  of  Involution  of  the 

Uterus.  The  intermediate  cellular  tissue  is  developed  with  the 
muscular  fibres. 

The  distribution  of  muscular  fibres  in  the  unimpregnated  uterus  is 

confused,  so  that  no  definite  layers  or  arrangement  can  easily  be  made out.  At  the  full  term  of  pregnancy  three  muscular  layers  are  described 
but  these  are  not  so  definite  or  so  easily  separable  as  the  circular 
and  longitudinal  layers  forming  the  walls  of  other  hollow  viscera 
as  the  intestines.    The  external  layer  is  thin,  and  consists  mainly of  longitudinal  and  transverse  bands,  the  longitudinal  arranged  on he  back  and  front  of  the  uterus,  the  transverse  spreading  towards the  sides  and  extending  over  the  broad  ligaments,  while  toward, 
the  lower  part  of  the  uterus  they  surround  that  organ  (Fig  57) Tl.e  middle  layer  is  the  thickest  and  strongest,  especially  towards 
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the  fundus  of  the  uterus.  It  consists  of  fibres  which  interlace  in 
various  directions  and  surround  the  uterine  arteries.  They  must, 
therefore,  diminish  the  calibre  of  the  arteries  by  their  contraction  ; 
and  when  the  emptying  of  the  uterus  allows  a  more  complete  re- 

traction of  the  fibres  and  shrinking  of  the  uterine  wall,  they  close 
the  canals  of  the  vessels  entirely,  and  so  prevent  haemorrhage  after 
the  separation  of  the  placenta.  The  internal  layer  is  compara- 

tively thin.  The  fibres  are  arranged  circidarly  round  the  axis  of 

the  uterus  at  its  centre  and  lower  part,  but  at  the  upper  part  cir- 
cularly round  the  orifices  of  the  Fallopian  tubes.  Hence  this  coat 

in  the  upper  part  of  the  body  of  the  uterus  may  be  regarded  as  the 
analogue  of  the  circular  muscles  surrounding  the  two  horns  of 
the  uterus  in  those  animals  which  possess  a  uterus  bicornis. 

According  to  William  Himter,  even  the  internal  coat  loses  its  regu- 
larity at  the  placental  site,  and  the  fibres  are  there  interlaced 

irregularly  around  the  vessels,  the  effect  of  which  arrangement  in 
the  arrest  of  haemorrhage  is  obvious.  A  strong  circular  band  of 
fibres  surrounds  the  internal  os  uteri,  and  forms  a  true  sphincter  to 

the  uterine  cavity,  being  much  stronger  and  more  ready  to  contract 
than  any  other  part  of  the  circular  fibres.  This  sphincter  muscle  is 

more  manifest  clinically  than  it  is  on  dissection.  In  the  rmimpreg- 
nated  uterus  it  often  leaves  its  impression  as  a  tight  constriction 
round  a  laminaria  tent  used  for  dilatation  :  throughout  pregnancy, 

according  to  the  modern  doctrine,  it  holds  its  ground,  and  remains 
closed  for  the  most  part,  though  it  may  dilate  enough  to  admit  the 

tip  of  the  finger  in  the  last  month  or  two.  Even  in  labour  it  may 

show  undue  spasmodic  rigidity,  when  it  ought  to  relax.  After 

delivery  it  is  the  first  part  to  close,  while  the  cervix  still  remains 

quite  thin  and  flaccid,  and  may  enclose  thereby  a  retained 

placenta. 
Uterine  Vessels. — The  mam  arteries  supplying  the  uterus 

become  greatly  enlarged,  and  so  also  do  those  in  the  uterine  walls, 

especially  at  the  placental  site.  The  coats  of  the  arteries  are  hyper- 

trophied  and  thickened,  and  a  considerable  remnant  of  such  thickening 

appears  to  remain  even  after  involution,  and  to  fimrish  a  character 

distinguishing  the  parous  from  the  nulliparous  uterus.  The  arteries 

ramifying  in  the  uterine  walls  anastomose  freely  with  each  other. 

As  they  penetrate  deeper  into  the  walls  and  approach  the  internal 

surface,  they  take  a  spiral  or  corkscrew-like  course.  This  is  espe-
 

cially marked  in  the  arteries  which  convey  blood  into  the  placenta, 

and  it  has  the  effect  of  facilitating  the  closure  of  the  canals  by  the 

contraction  of  the  uterine  muscular  fibres.  (See  Fig.  37,  p.  63.) 

The  veins  are  still  more  enlarged,  and  become  dilated  into  a  
system 

of  sinuses  communicating  with  each  other,  chiefly  toward  
the  internal 
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surface  of  the  uterus,  and  more  especially  under  the  placental  site. 

(Fig.  39,  p.  65).  Some  of  these  may  be  large  enough  to  admit 

the  tip  of  the  finger.  The  veins  have  no  valves,  and  their  walls  are 

not  separable  from  the  uterine  tissue.  Their  course  is  generally 

parallel  to  the  surface,  and  is  occasionally  bent  back  suddenly  upon 

itself,  producing  what  has  been  called  a  "  falciform  valve."  This 
arrangement  allows  the  vessel  to  be  closed  by  uterine  contraction. 
In  the  absence  of  uterine  contraction,  it  is  obvious  that  haemorrhage 

may  take  place  from  the  veins  as  well  as  from  the  arteries,  to  very 
considerable  amount. 

Uterine  Lymphatics  and  Nerves. — The  abundant  lym- 
phatics of  the  litems  form  plexuses  of  lymph  spaces,  more  especially 

around  the  glands  and  vessels  of  the  mucous  membrane,  and  beneath 

the  serous  covering  of  the  organ.  This  lymphatic  system  under- 
goes great  enlargement  in  pregnancy,  and  doubtless  fulfils  an  impor- 
tant function  both  in  the  tissue  changes  attendant  upon  the  rapid 

growth  of  the  uterus,  and  still  more  in  its  rapid  involution  after 
delivery.  The  great  development  of  lymphatics  also  accounts  for 
the  proneness  to  absorption  of  septic  matter  which  exists  after 

delivery.*  A  great  controversy  formerly  took  place  as  to  whether 
or  not  the  nerves  of  the  uterus  grew  during  pregnancy.  It  is  now 
established  that,  as  might  be  expected,  growth  does  take  place  in  the 

nerves,  mcluding  the  so-called  "  ganglion  cervicale  uteri,"  to  fit  the 
uterus  for  the  process  of  labour,  in  which  both  reflex  action,  and 
periodic  centric  discharge  of  nervous  energy  play  important  parts. 
Even  during  pregnancy,  the  notability  of  the  uterus  is  considerably 

increased. '  Uterine  contractions,  generally  painless,  are  readily excited  by  stimulus,  and  such  contractions  take  place  at  intervals 
even  without  any  stimulus.  The  contractions  are  of  service  in  pro- 

moting the  circulation  through  the  uterine  walls  by  emptying  from 
time  to  time  the  large  venous  sinuses.  Their  importance  as  regards 
the  diagnosis  of  pregnancy  will  be  further  explained  hereafter. 

Size  of  the  Uterus  in  the  successive  months  of  Preg 
nancy. — In  the  first  three  months  the  body  of  the  uterus  grows 
more  in  its  breadth  and  depth  than  in  its  length.  Hence  the 
pyriform  shape  of  the  organ,  though  maintained  to  some  extent 
throughout  the  first  three  months,  is  gradually  lost.  By  the  end  of 
the  third  month  the  whole  uterus  has  become  more  globular,  the 

thl  1^^"?^  br,Dr-  H°geran  (0bstet-  Trans-  XXITI-)  tuat  the  ™ual  account  of 
™fl  £  J  *  U,erUS  '!  erroneous'  «»t  th<*e  arc  no  true  subserous  lymphatics 
Xatlrt m^T  d  "i^T^1""*  ™ch  a  system  is  supposed  to  bedemon- 
tt>  ™  fallaC',0US-  He  desenbes  only  a  deep  and  superficial  layer  of  lymphatics  in 
Sou  ~e °  '  ̂  mU8CUlar  lymPhatics-  ****  occasionally  appe^Ller  the 
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growth  of  the  cervix  being  trifling  compared  with  that  of  the  body, 
and  it  retains  this  globular  or  egg-shaped  form  up  to  the  sixth 
month  (see  Fig.  54,  p.  91).  From  the  sixth  month  onwards,  the 
foetus  in  its  usual  attitude  begins  to  be  accommodated  to  the  shape 
of  the  uterus,  instead  of  floating  in  any  position,  and  to  correspond 
with  this  necessity,  the  growth  of  the  long  diameter  of  the  uterus 

again  predominates,  and  the  organ  again  acquires  a  pear-shaped  form, 
the  lower  segment  generally  containing  the  foetal  head.  In  abnormal 
presentations  of  the  foetus  and  deformities  of  the  spine  or  pelvis,  the 
shape  of  the  uterus  may  be  considerably  modified.  In  the  first 
three  or  four  months,  the  weight  of  the  fundus  causes  an  increase  of 
the  normal  slight  anteflexion  of  the  unimpregnated  uterus.  About 
the  fourth  month  the  uterus  usually  first  comes  into  contact  with 

the  abdominal  walls,  and  is  readily  detected  on  external  exami- 
nation of  the  abdomen,  although  its  increased  size  may  be  detected 

on  bimanual  examination  at  a  very  early  stage.  Soon  after  the  end 

of  the  fifth  month,  its  upper  limit  reaches  the  level  of  the  umbili- 
cus, at  the  seventh  month  it  is  half  way  between  the  umbilicus  and 

the  edges  of  the  ribs,  in  the  early  part  of  the  ninth  month  it  reaches 
the  epigastrium  and  is  close  to  the  edge  of  the  ribs.  .  During  the  last 
two  weeks  its  upper  limit  becomes  somewhat  lowei?,  the  whole  uterus 
sinking  deeper  into  the  pelvis. 

Owing  to  the  pelvic  inclination,  the  pregnant  uterus  in  the  later 
months,  when  the  woman  is  standing  upright,  rests  upon  the 
anterior  abdominal  wall  as  an  inclined  plane,  and  the  abdominal 

wall  supports  a  greater  share  of  its  weight  than  the  pelvis.  The 

-uterus  being  flaccid  in  the  absence  of  contractions,  its  shape  is  affected 

by  gravity,  and  thus,  both  in  the  upright  and  dorsal  positions,  espe- 

cially in  the  latter,  it  becomes  spread  out  laterally,  and  its  antero- 

posterior diameter  is  diminished.  The  intestines  lie  chiefly  behind 

and  above  the  uterus,  but,  in  the  dorsal  position,  they  come  further 

down  in  front  over  its  upper  margin.  The  axis  of  the  uterus  is 

rarely  central,  and,  as  in  the  unimpregnated  state,  it  is  more  fre- 

quently inclined  toward  the  right  side.  This  inclination  appears  to 

depend  partly  upon  congenital  tendency,  partly  upon  the  presence 

of  the  rectum  and  sigmoid  flexure  toward  the  left  side,  and  partly 

upon  gravity,  since  most  persons,  on  account  of  the  weight  of  the 

liver,  prefer  to  lie  more  frequently  on  the  right  side.  The  projec- 

tion of  the  vertebral  column  in  the  middle  line  increases  the  ten- 

dency of  the  pregnant  uterus  to  fall  to  one  side  or  other  in  the 

dorsal  position.  In  addition  to  the  inclination,  there  is  usually  also 

a  slight  rotation  of  the  uterus  towards  the  right,  so  that  its  anterior 

surface  looks  not  directly  forward  but  somewhat  to  the  right 

Changes  in  the  Cervix  Uteri.— It  was  forme
rly  believed 
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that  during  the  latter  months  of  pregnancy,  the  cervix  uteri  was 

gradually  spread  out  from  above  downward,  and  thus  formed  the 

lower  segment  of  the  pear-shaped  uterine  cavity.  It  is  now  esta- 
blished that  such  spreading  out  is  really  a  part  of  the  process  of 

labour,  and  that,  in  the  great  majority  of  cases,  it  does  not  take  place 
until  either  a  few  days  before  active  labour,  when  it  may  be  effected 

by  painless  uterine  contractions,  or,  more  frequently,  until  the  com- 
mencement of  definite  labour  pains.  In  very  exceptional  cases 

however,  generally  those  of  primiparas,  the  cervix  may  be  expanded, 
so  that  the  bag  of  membranes  rests  upon  the  external  os,  for  some 
weeks  before  actual  labour.  Much  more  frequently,  especially  in 
multipara,  there  is  partial  dilatation  of  the  internal  os  in  the  last 
month  or  so  of  pregnancy,  sufficient  to  let  the  finger  pass  through 
and  feel  the  foetus  presenting,  but  in  these  cases  the  cervix  still 

remains  a  separate  cavity,  unoccupied  by  the  bag  of  membranes.* 

*  Recently  the  old  doctrine,  somewhat  modified,  has  been  revived  by  Bandl,  sup- 
ported by  some  other  observers,  and  the  subject  has  given  rise  to  some  controversy. 

Bandl  has  detected  characters  of  cervical  mucous  membrane  above  the  limit  of  the 
apparent  internal  os,  which  closes  the  cervical  canal  above  toward  the  end  of  pregnancy. 
He  believes  that  in  the  later  months  the  upper  part  of  the  cervical  canal  becomes  enor- 

mously dilated,  so  that  the  true  internal  os  lies  at  a  point  above  the  symphysis  pubis. 
There  is  some  difficulty  in  deciding  whether  the  internal  os  should  be  defined  as 

the  point  where  the  mucous  membrane  changes  its  character,  the  determination  of 
■which  is  often  uncertain  in  pregnancy,  or  as  that  where  the  strongest  ring  of  sphincter muscle  is  situated.  But  the  evidence  greatly  preponderates  that,  setting  aside  the 
very  exceptional  cases  of  primiparse  noted  above,  the  upper  limit  of  the  cervical  canal 
in  the  later  months  of  pregnancy  is  the  true  clinical  internal  os,  possessing  its  powerful 
ring  of  sphincter  muscle,  although  it  may  be  true  that  the  characters  of  cervical 
mucous  membrane  may  sometimes  extend  higher  up,  or  that  the  lower  margin  of 
decidua  may  have  lost  its  characteristic  appearance.  This  appears  to  be  especially demonstrated  by  the  case  of  placenta  preevia.  For,  if  an  examination  be  made  at  the 
first  onset  of  hcemorrhage,  it  may  often  be  observed  that  the  upper  orifice  of  the 
cervical  canal  is  as  yet  but  slightly  dilated,  and  that  the  placenta  is,  in  some  places 
attached  to  the  lower  portion  of  the  uterine  body  up  to  the  very  edge  of  the  orifice! 
Specimens  have  also  been  described,  notably  by  Matthews  Duncan,  Angus  Macdonald! and  Miiller,  in  which,  at  the  end  of  pregnancy,  the  membranes  were  found  attached 
down  to  the  very  edge  of  the  same  orifice,  at  which  orifice  also  the  cervical  mucous 
membrane  appeared  to  begin.  On  the  other  hand,  in  a  specimen  of  a  uterus  of  a 
primipara  at  the  seventh  month  of  pregnancy  described  by  Marchand,  there  appears to  be  a  slight  expansion  of  the  upper  part  of  the  cervix,  but  the  microscopic  examina- 
*\on.  P.arLwas  ?ot  satisfactory.    (Hart's  Atlas  of  Female  Pelvic  Anatomy; Plate  XXXTV  Fig  4.)  It  has  been  suggested  that  in  primiparte  the  upper  portion of  the  cervical  canal  may  become  slightly  opened  up  in  pregnancy,  but  that,  in multipara?  this  portwn  has  become  functionally  uterine,  and  develops  a  decidual membrane  from  the  first. 
The  following  use  of  terms  should  be  understood  :-Miiller's  ring  is  the  upner 
r^Z  H6  Ce  ,  Ca.na\in  !?ter  m°nths  of  Pr(Wy-  This  is  probably,  at  any rate  in  multipane,  identical  with  the  true  internal  os.  ' 
By  Bandl's  ring  is  meant  a  line  of  depression  which  can  sometimes  be  felt  above  the pubes  m  labour.  By  Bandl  himself  and  others  this  is  held  to  be  the  internal  os  By others  again  it  is  thought  to  lie  at  a  higher  level,  and  to  be  the  demar^t  on  between the  stretched  and  the  thickened  segment  of  the  lower  part  of  the  uterine ,  body H  2 
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Fig.  59. — Os  and  cervix  uteri 
at  third  month  of  preg- 

nancy (after  Tyler  Smith) . 

Softening. — From  the  commencement  of  pregnancy,  a  softening 

"begins  in  the  texture  of  the  cervix,  owing  to  congestion  and  the effusion  of  serum  in  its  substance.  As  early  as  the  end  of  the  first 
month,  a  softening  of  superficial  tissue  just  at  the  tip  of  the  cervix 

may  he  detected.  From  this  part  the 
softening  spreads  both  more  deeply  into 
the  tissue  and  upwards  towards  the  uterus. 
Towards  the  end  of  pregnancy  the  softening 

is  sometimes  so  extreme,  that  an  inexperi- 
enced person  may  find  it  difficult  to  distin- 
guish the  cervix  from  the  vagina.  By  the 

fourth  month  the  softening  is  generally 
sufficiently  advanced  to  be  characteristic, 

although  in  some  cases  of  multipara,  where 
there  has  been  a  previous  induration  of  the 
cervix,  the  softening  is  much  later  in 
making  itself  manifest.  If,  however,  a 

woman  is  supposed  to  be  in  the  later  months  of  pregnancy,  and  the 
cervix  is  found  to  be  unsoftened,  and  projecting  into  the  vagina  as 
in  the  unimpregnated  state,  there  is  a  very  strong  presumption  that 

the  supposed  pregnancy  does  not  exist,  or  is  not  intra-uterine.  On 
the  other  hand,  very  marked  soften- 

ing may  exist  without  any  preg- 
nancy, as  in  some  exceptional  cases 

of  fibroid  tumours.  The  absence  of 

softening  is  thus  of  more  decisive 

value  as  a  negative,  than  its  pre- 
sence as  a  positive  sign. 

Apparent  Shortening.  —  Besides 
this  softening,  there  is  an  apparent 

shortening  of  the  cervix,  as  felt  on 

vaginal  examination,  and  it  was 

upon  this  shortening  that  the  old 
theory  about  the  cervical  cavity  being  taken  up  into  that  of  the 
uterus  was  largely  based.  The  apparent  shortening  as  seen  and 
felt  from  the  vagina  is  shown  in  Figs.  59,  60.  If,  however,  an 

opportunity  occurs  of  examining  the  length  of  the  cervical  canal, 

Probably  it  is  really  the  internal  os,  but  displaced  upwards  only  in  labour,  not  as 
Bandl  supposes,  in  pregnancy. 

Reference  may  be  made  to  the  following  papers  :— Duncan :  Besearches  in  Obstetrics, 

pp.  243—273.  Macdonald:  Edin.  Med.  Journ.,  April,  1877.  Bandl:  tlebcr  das 
Verhalten  des  Uterus  und  Cervix  in  des  Schwiingerschaft.  Stuttgart.  1876,  also 

Archiv  f  iir  Gynak.  XH.,  p.  334.  Kustner  :  ibid.  XII.,  p.  303.  Mailer :  ibid.  XIII. . 

p.  160,  and  XTV.,  p.  184.  Sanger:  ibid.,  p.  389.  Hart:  Atlas  of  Female  Pelvic 
Anatomy,  pp.  63—77. 

Fig.  60. — Apparent  shortening  of  os 
and  cervix  at  sixth  month  of  preg- 

nancy (after  Tyler  Smith). 
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either  after  death,  or  from  the  external  os  being  patulous  enough  to 

allow  the  finger  to  he  passed  into  it,  it  is  almost  always  found  that 

the  canal  is  lengthened  rather  than  shortened,  as  compared  with 

that  of  the  unimpregnated  uterus.  The  apparent  shortening  depends 

upon  two  causes.  The  first  is  the  thickening  and  extension  of  the 

uterine  wall,  coupled  with  the  loosen- 
ing of  the  vaginal  tissue  adjoining, 

and  a  traction  upwards  exercised  by 
the  enlarging  uterus  upon  the  cervix 
as  it  rises  higher  into  the  abdomen. 

In  consequence  of  this,  the  projection 
of  the  lip  of  the  cervix  into  the  vagina 

may  become  less,  without  any  diminu- 
tion of  its  distance  from  the  cavity 

of  the  uterus  (see  Fig.  61).  This  is 

•especially  marked  as  regards  the  ante- 
rior lip  of  the  cervix,  because  the  pro- 

minence of  the  uterine  wall  in  front, 

due  to  its  expansion,  is  generally  in- 
creased by  a  bulging  outward,  due  to 

the  pressure  of  the  fetal  head  resting 
in  that  situation,  and  thus  the  angle 
between  the  anterior  lip  and  the 
vaginal  wall  tends  to  become  effaced. 
The  second  cause  is  the  alteration  in 
the  direction  of  the  cervical  canaL 

This  is  generally  somewhat  flexed  for- 
ward, even  in  the  imimpregnated 

uterus.  As  pregnancy  advances,  it 
generally  becomes  more  and  more  in- 

clined forward  in  reference  to  the  axis 

of  the  uterus,  so  that  the  two  meet  at 

an  angle  at  the  internal  os.  By  this 
means,  the  hps  of  the  cervix  may 
become  approximated  to  the  uterine  cavity,  although  the  length  of 
the  cervical  canal  is  actually  being  increased,  as  shown  in  Fig.  61. 
Towards  the  end  of  pregnancy,  the  cervix  uteri  becomes  more 
difficult  to  reach,  since  it  is  drawn  upward  by  the  uterus  rising 
into  the  abdomen,  and  frequently,  in  addition,  is  tilted  backward 
toward  the  sacrum,  in  consequence  of  the  fundus  falling  forward 
through  its  own  weight. 

The  cervical  glands  secrete  a  thicker  mucus  than  usual  during 
pregnancy,  and  this  usually  forms  a  tenacious  white  mucous  plug, 
filling  up  the  cervical  canal.    In  parous  women,  if  there  is  a  pre- 

Fig.  61. — Diagram  to  illustrate  how 
there  may  be  apparent  shortening 
of  the  cervix,  as  seen  and  felt  from 
the  vagina,  without  any  short- 

ening of  the  cervical  canal.  The 
upper  figure,  a,  shows  the  cervix 
at  about  the  third  month,  the 
lower,  B,  at  about  the  eighth 
month  of  pregnancy.  U.  Cavity  of 
uterus.  V.  Vagina.  B.  Bladder. 
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viously  existing  eversion  of  the  mucous  membrane  from  laceration 
of  the  cervix  in  a  former  labour,  giving  the  appearance  of  a  so-called 
erosion,  the  hypertrophied  papilla?,  or  villous  prominences,  become 
much  more  enlarged,  florid,  and  soft.  The  external  os  generally 
becomes  more  patulous  than  in  the  unimpregnated  state,  but  this 
change  is  more  marked  in  multiparas,  in  whom  the  os  is  wider  to 
begin  with.  In  first  pregnancies  the  os  is  generally  closed  to  the 
finger  up  to  nearly  the  end  of  pregnancy.  In  multipara?  the  finger 
may  generally  be  passed  into  the  cervix  in  the  later  months,  if  not 
through  the  internal  os. 

Changes  in  Vagina  and  other  adjacent  Farts. — The 
mucous  membrane  and  muscular  walls  of  the  vagina  become 
hypertrophied,  and  its  secretion  increased.  From  about  the  third 
to  the  fourth  month  the  anterior  vaginal  wall  feels  stretched,  from 
the  commencing  ascent  of  the  uterus,  as  well  as  turgid.  In  the 
later  months  there  is  so  much  hypertrophy  and  relaxation  of  the 
mucous  membrane  that,  notwithstanding  the  lengthening  of  the 
vagina,  it  tends  to  hang  in  folds,  which  appear  at  the  vulva,  the 
prominence  covering  the  urethra  being  often  especially  marked. 
The  mucous  membrane  of  the  vulva  also  becomes  turgid  and 
relaxed,  the  secretion  of  the  follicles  increased,  the  veins  enlarged, 
and  often  varicose,  the  vaginal  outlet  wider.  The  round  ligaments 
are  much  increased  in  thickness  as  well  as  in  length,  in  consequence 

of  the  hypertrophy  of  the  muscular  fibres  contained  in  them. 

Owing  to  the  elevation  of  the  fundus  they  become  inclined  at  a 

much  greater  angle  to  the  pelvic  brim  than  in  the  unimpregnated 
state.  Their  action  is  to  draw  the  fundus  downwards  and  forwards 

in  reference  to  the  axis  of  the  brim.  The  broad  ligaments  grow, 

rather  than  become  unfolded,  and  the  direction  of  their  upper 

margins  becomes  very  oblique.  Owing  to  the  expansion  upwards 

of  the  fundus  uteri,  the  insertion  of  the  round  and  ovarian  ligaments- 

is  no  longer  nearly  at  the  level  of  the  summit  of  the  uterus,  but 

toward  the  lower  part  of  its  upper  third.  The  Fallopian  tubes  are 

increased  in  length  and  diameter,  and  their  direction  becomes  nearly 

perpendicular  to  the  pelvic  brim.  The  position  of  the  ovaries  thus 

comes  to  be  comparatively  low  down  in  reference  to  the  body  of 

the  uterus,  and  near  to  its  walls.  The  formation  of  the  corpus 

luteuni  in  the  ovary  has  been  already  described  (p.  41).  Further 

maturation  of  follicles  is  almost  invariably  arrested  during  preg- 

nancy, but  this  question  will  be  further  discussed  under  the  head  of 

superfcctation.  Whether  ovidation  accompanies  or  not  the  menstrua- 
tion which  sometimes  occurs  during  the  first  few  months  of 

pregnancy  has  not  been  demonstrated.  The  whole  cellular  
tissue 

of  the  pelvis  partakes  in  the  same  growth  and  relaxation  
as  the 
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broad  ligaments,  and  the  nutritive  changes  affect  even  t
he  pelvic 

joints,  as  already  described  (see  p.  11);  increased  dep
osit  of 

external  fat  also  takes  place  about  the  pelvis  and  loins. 

Mechanical  Effects  on  other  Parts.— Mechanical 
 effects 

arise  partly  from  the  direct  pressure  of  the  enlarged  uterus,  partly 

from  the  increased  intra-abdominal  pressure  caused  by  its  presence. 

The  degree  of  the  latter  depends  upon  the  tightness  of  the  abdominal 

walls,  which  is  generally  much  greater  in  first  pregnancies.  The 

capacity  of  the  bladder  is  diminished,  chiefly  by  direct  pressure  of 

the  uterus.    Hence  there  is  a  more  frequent  need  for  micturition  ; 

and  sometimes,  in  addition,  urine  is  involuntarily  expelled,  espe- 

cially in  the  upright  position.    Constipation  is  often  troublesome, 

and  is  to  be  ascribed  not  so  much  to  direct  pressure  upon  the 

rectum  as  to  general  interference  with  the  freedom  of  peristaltic 

movement  of  intestines.     Sometimes  the  pressure  on  the  veins 

causes  oedema  of  the  feet  and  legs,  and  in  some  cases  also  of  the 

vulva  ;  but  this  oedema  is  not  often  considerable  in  degree  unless 

there  is  some  additional  cause,  such  as  disorder  of  the  kidneys. 

When  there  is  any  tendency  to  imperfection  of  venous  circulation, 
the  veins  of  the  lower  extremities  and  vulva  often  become  varicose, 

and  this  varicosity  may  become  very  severe  in  degree.    It  is 
relieved,  to  a  great  extent,  by  a  recumbent  posture.    In  the 
abdominal  walls  a  certain  amount  of  growth  and  relaxation  as  well 

as  stretching  occurs.    The  umbilicus,  instead  of  forming  a  depres- 
sion, becomes  gradually  flattened  with  the  surface  of  the  abdomen, 

and,  in  the  later  months,  generally  forms  a  soft  prominence.  In 
women  whose  tissues  are  wanting  in  tone,  the  recti  are  sometimes 

separated  from  eachv  other  in  their  middle  and  upper  thirds — a 
condition  which  may  remain  permanent  after  delivery.    In  the 

last  three  months  of  pregnancy  skin-cracks  or  cutaneous  strice  are 
generally  formed  from  the  effect  of  tension.    They  are  caused  by  a 
more  or  less  complete  disruption  of  the  deeper  connective  tissue 

layer  of  the  skin,  and  therefore  run  at  right  angles  to  the  direction 

of  greatest  tension.    They  are  chiefly  seen  at  the  sides  of  the 
abdomen  towards  the  lower  part,  ninning  longitudinally,  or  tending 
to  curve  round  the  umbilicus.    They  may  be  formed  also  upon  the 
breasts,  buttocks,  and  thighs.    Although  they  have  been  called 
linece  gravidarum  they  are  not  peculiar  to  pregnancy,  but  may  occur 
from  any  kind  of  distension,  even  from  the  rapid  growth  of  fat. 
They  have  the  appearance  of  short  spindle-shaped  lines,  generally 
about  half  an  inch  to  an  inch  in  length.    While  the  tension  lasts, 
they  are  reddish  or  bluish ;  after  delivery  they  remain  as  opaque 
white  lines.    Sometimes  they  become  the  special  seat  of  oedema,  or 
of  distension  of  lymphatics,  in  consequence  of  the  diminution  over 
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their  area  of  the  uniform  support  afforded  by  the  elasticity  of the  skin.* 

Changes  in  the  Breasts.— Almost  from  the  very  outset  of 
pregnancy  there  may  be  a  sense  of  fulness  and  tenderness  in  the 
breasts,  sometimes  with  darting  pains  referred  to  the  nipples  or 
glands.  These  may  be  regarded  as  the  continuation  and  develop- 

ment of  the  similar  symptoms  sometimes  felt  by  sensitive  women 
before  the  onset  of  menstruation.  By  the  second  month  actual 
enlargement  of.  the  breasts  may  become  noticeable,  and  it  grows 

Pig.  62. — Mammary  changes  in  the  later  months  of  pregnancy,  with  formation 
of  secondary  areola. 

gradually  more  manifest  as  pregnancy  advances.  The  enlargement 
is  mainly  in  the  glandular  tissue  itself,  though  the  connective  tissue 
and  fat  also  take  part  in  it.  Hence  the  breast  has  a  knotty  feel, 
due  to  irregular  thickenings  in  the  gland  tissue  radiating  from  the 
nipple.  In  the  later  months  enlarged  blue  veins  may  be  seen 
under  the  surface  of  the  skin.  In  an  enlargement  due  to  fat  there 
is  not  the  same  knotty  feel,  and  the  vascular  supply  is  not  altered. 

More  characteristic  signs  are  found  in  the  nipples  and  areola;. 

The  nipples,  unless  when  flattened  through  pressure  by  the  stays, 
become  more  prominent  and  more  susceptible  to  erection.  They 
are  often  covered  with  minute  branny  scales,  due  to  the  drying  of 

the  small  quantity  of  secretion  which  oozes  from  them.  The 

*  See  Busey,  "  The  Cicatrices  of  Pregnancy."  Trans.  Am.  Gyna>c.  Soc,  Vol.  IV. ; 
Duncan :  "  Phlegmasia  Dolens  with  Lymphutic  Varix."  Obst.  Trans.   Vol.  XXIII. 
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areola?  become  enlarged  and  darkened  by  pigment.  This  change, 

however,  varies  very  greatly  according  to  the  complexion  of  the 

woman.  In  dark  brunettes  the  areolae  may  become  almost  black, 

in  blondes  the  deposit  of  pigment  may  be  hardly  noticeable.  The 

sebaceous  follicles  of  the  areola,  ten  to  twenty  in  number,  become 

enlarged  and  prominent,  and  the  whole  areola  moist,  and  slightly 
elevated  above  the  skin.  In  the  later  months  there  is  developed  in 

dark  women  around  the  outer  part  of  the  areola  what  was  described 

by  Montgomery  as  the  secondary  areola.  The  appearance  is  that  of 

white  spots  on  a  darker  ground,  and  is  usually  compared  to  that  of 

colour  discharged  by  a  shower  of  drops  of  water,  falling  on  a  tinted 

ground.  The  secondary  areola  may  begin  to  be  visible  in  some 
cases  as  early  as  the  fifth  month,  and  its  presence  affords  a  strong 
presumption  of  pregnancy  (see  Fig.  62).  Towards  the  end  of 
pregnancy  the  breasts  droop  somewhat,  and  the  nipples  become 
directed  downward,  so  as  to  be  better  adapted  for  the  infant  to  seize. 

It  is  possible  in  many  cases  as  early  as  the  third  month  to 

squeeze  a  drop  of  secretion  from  the  breasts  by  dexterously  com- 
pressing them  from  the  base  toward  the  nipple.  As  pregnancy 

advances  this  becomes  increasingly  easy.  The  product  formed  by 
the  mammary  gland  at  this  stage  of  its  evolution  is  not  milk,  but  a 

mucoid  fmid,*  and  accordingly  the  drop  so  squeezed  out  is  quite 
clear  and  transparent.  Later  on  in  pregnancy  some  opaque  white 
material  is  generally  seen,  mixed  with  the  clear  mucoid  fluid.  On 

microscopic  examination  this  is  found  to  consist  of  the  so-called 

"  colostrum  corpuscles,"  similar  to  those  found  in  the  first  secretion 
after  delivery. 

Diagnostic  Value  of  Mammary  Changes. — Changes  in  the  breasts 
similar  to  the  earlier  stages  of  those  associated  with  pregnancy  not 
unfrequently  occur  in  connection  with  various  uterine  and  ovarian 

disorders,  and  especially  with  the  so-called  "  pseudo-cyesis,"  or 
imaginary  pregnancy,  found  mostly  in  women  whose  menstruation 
is  becoming  irregular  with  the  approach  of  the  menopause. 
Mammary  changes  also  sometimes  occur  when  women  have  reason 
to  expect  pregnancy,  as  shortly  after  marriage,  or  after  illicit  inter- 

course. After  a  previous  pregnancy  they  are  of  little  diagnostic 
value,  for  the  alteration  in  the  areola?  remains  in  some  degree 
permanent,  and  a  little  secretion  may  sometimes  be  still  found  in  the 
breasts  for  a  long  time  after  lactation  has  ceased,  or  even  when 
nothing  more  than  a  miscarriage  has  taken  place.  In  the  case  of  a 
young  woman  suspected  of  pregnancy,  the  examination  of  the 
breasts  is  of  very  great  though  not  of  decisive  value.    It  has  the 

•  See  Creighton :  "  Physiology  and  Pathology  of  the  Breast,"  p.  49. 
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special  advantage  that  it  may  often  be  more  readily  secured  than 
the  opportunity  for  vaginal  examination,  and  may  indicate  the 
necessity  for  further  investigation.  Some  excuse  may  be  found  to 
look  at  the  breasts,  even  if  we  wish  to  avoid  giving  any  hint  of  our 
suspicions  to  the  woman  herself.  In  the  absence  of  very  marked 
changes,  the  point  especially  to  be  sought  for  is  to  obtain  a  drop  of 
secretion,  since  this  sign  is  independent  of  varieties  of  complexion. 
It  is  a  sign  also  which  often  can  be  found  at  quite  an  early  stage, 
before  other  signs  exist,  except  such  as  may  be  overlooked  by  any 
but  a  practised  observer.  The  secondary  areola  is  strong  evidence 
when  it  is  visible,  but  it  does  not  appear  until  the  stage  when 
positive  proof  may  be  obtained  by  the  examination  and  auscultation 
of  the  uterus.  In  women  who  become  pregnant  again  while 
suckling  a  previous  child,  the  sign  of  pregnancy  is  to  be  found 
rather  in  suppression  of  the  milk  than  in  increased  mammary 
activity. 

Changes  in  the  Body  Generally. 

Circulation. — As  the  whole  quantity  of  blood  in  the  body  is 
increased  in  consequence  of  the  uterine  circulation,  and  as  it  is  not 
found  that  the  rapidity  of  the  pidse  is  increased  in  pregnant  women, 
the  cavities  of  the  heart  must  be  dilated  so  as  to  propel  more  blood 
at  each  stroke,  if  the  circulation  is  to  be  as  active  as  before.  This 

is  found  actually  to  take  place.  With  the  dilatation  is  associated 
hypertrophy,  which  appears  to  be  not  merely  compensatory  to  the 
dilatation,  but  to  go  so  far  as  actually  to  improve  the  circulation. 
Thus  women  who  are  sxibject  to  chilblains  at  other  times  may  be 
exempt  from  them  during  pregnancy. 

Important  changes  take  place  in  the  quality  of  the  blood.  It 

becomes  richer  in  fibrin  and  in  white  corpuscles,  poorer  in  red  cor- 

puscles, and]  also,  especially  as  regards  the  liquor  sanguinis,  in 
albumen.  A  certain  degree  of  this  change  is  physiological,  and 

dependent  upon  the  activity  of  the  nutritive  changes,  and  the 

amount  of  nutriment  drawn  from  the  blood  by  the  foetus  and  the 

uterus.  The  frequent  cases  in  which  impoverishment  of  the  blood  is 

more  marked  must  be  regarded  as  deviations  from  health.  They 

depend  for  the  most  part  either  upon  the  impairment  of  digestion 

which  often  occurs,  or  upon  a  want  of  that  increased  supply  of 

nourishing  food  which  pregnancy  calls  for.  The  pressure  of  the 

blood  is  increased  during  pregnancy,  and  thus,  if  a  sphygniographic 

tracing  is  taken  of  the  pulse,  the  artery  will  bear  a  stronger  pressure 

of  the  spring,  and  the  "  tidal "  or  "  predicrotic  "  wave  in  the  pulse- 
curve  is  more  marked.    Since  a  similar  increase  of  blood-pressmv 
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occurs  in  chlorosis,  in  which  condition  there  is  also  impoverishme
nt 

of  the  blood,  it  is  probable  that  the  increased  blood-pressure 
 of  • 

pregnancy  is  the  cause  rather  than  the  consequence  of  the  dilatat
ion 

and°hypertrophy  of  the  heart.  It  must,  therefore,  depend  upon  the 

altered  quality  of  the  blood  interfering  with  the  freedom  of  the  cir- 

culation, and  must  be  in  some  degree  analogous  to  the  more  marked 

increase  of  pressure  associated,  with  Blight's  disease,  whether  the 
increase  be  due,  in  either  case,  to  the  contraction  of  small  arterioles, 

or  to  an  altered  relation  between  the  blood  and  the  capillaries. 

"With  the  increase  of  blood-pressure  must  be  associated  the  slight 

enlargement  of  the  thyroid  gland  and  the  spleen  which  takes  place 
in  pregnancy. 

Respiration. — As  might  be  expected,  there  is  an  increased  dis- 

charge of  carbonic  acid  through  the  lungs  in  pregnancy — an  increase 
which  has  been  estimated  as  high  as  25  per  cent.  There  is  no 

great  difference  in  the  size  of  the  chest,  for  the  space  lost  by  diminu- 
tion of  depth  is  made  up  for  by  increase  of  breadth  at  the  base  of 

the  thorax.  Freedom  of  respiration  is,  however,  interfered  with, 

since  the  presence  of  the  pregnant  uterus  limits  the  descent  of  the 
diaphragm  in  inspiration.  Thus  there  is  a  tendency  to  shortness  of 
breath  towards  the  end  of  pregnancy.  Provision  is  indeed  to  some 
extent  made  by  nature  for  this  liability,  since  it  is  presumed  to  be 

with  a  reference  to  the  contingency  of  pregnancy  that  in  women  res- 
piration is  habitually  thoracic  rather  than  abdominal,  while  in  men 

it  is  the  reverse. 

Puerperal  Osteophytes. — In  nearly  half  of  the  whole  number 
of  pregnant  women  calcareous  plates  are  formed  after  the  fifth 
month  on  the  interior  of  the  skull  in  the  neighbourhood  of  the 
vessels  between  the  dura  mater  and  the  bone,  and  these  have  been 

called  osteophytes  by  Eokitansky.  They  consist  chiefly  of  car- 
bonate of  lime  with  a  large  proportion  of  organic  matter.  They 

form  irregular  plates  about  1  inch  in  average  thickness,  connected 
more  intimately  with  the  bone  than  the  dura  mater.  These 

osteophytes  are  not  peculiar  to  pregnancy,  but  are  found  also  in 
consumptive  persons. 

Urine. — The  quantity  of  urine  is  increased,  probably  in  conse- 
quence of  the  increased  arterial  pressure,  since  the  increase  is  found 

to  be  in  the  water  rather  than  the  solid  constituents.  The  occur- 
rence of  albuminuria  will  be  considered  among  the  disorders  of 

pregnancy.  Occasionally  a  very  small  quantity  of  sugar  is  found 
in  the  urine  in  the  later  months,  not,  however,  so  frequently  as  in 
women  who  are  suckling.  When  it  occurs  it  is  attributed  to  the 
resorption  of  sugar  from  milk  secreted  in  the  breasts.  A  peculiar 
deposit  called  kiestein  is  often  found  in  the  urine  of  pregnant 
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women,  if  allowed  to  stand  six  or  seven  days  protected  from  dust. 
A  cloud  first  forms,  and  afterwards  rises  to  the  surface  to  form  a 
scum  which  lasts  two  or  three  days,  and  eventually  breaks  up  and 
falls  to  the  bottom.-  It  .  is  a  product  of  decomposition,  and  contains 
triple  phosphates,  bacteria,  and,  according  to  some,  an  albuminoid 

substance  allied  to-  casein?'  According  to  this  view  its  appearance 
would  be  analogous  to  that  of  sugar  in  the  urine  as  depending  upon 
the  resorption  of  milk.  It  is,  however,  of  no  value  as  a  sign  of 
pregnancy,  since  it  is  not  always  present  in  pregnant  women,  and 
may  be  found  under  other  conditions,  and  in  the  male  sex. 

Nervous  System. — The  irritabibty  of  the  nervous  centres  to 
reflex  stimuli  becomes  increased,  probably  as  part  of  the  physiological 
process  by  which  they  .are  prepared  for  the  discharge  of  nervous 

■energy  in  parturition.  By  deviations  from  this  normal  process 
Arise  numerous  reflex  disturbances.  The  most  frequent  of  these  are 
disturbances  of  digestion,  especially  nausea  and  vomiting.  Craving 
for  food  is  naturally  more  frequent,  in  consequence  of  the  increased 

demands  upon  the  organism.  .1  This  is  sometimes  converted  into 
longing  for  unusual  and  even  unpleasant  articles  of  food,  and  thus 
the  unnatural  longings  of  pregnancy  have  become  popidarly  known. 
The  temper  may  be  changed,  so  that  an  amiable  woman  becomes 
irritable  and  peevish,  or  sometimes,  it  is  said,  the  opposite  change 
may  occur.  Other  frequent  nervous  disturbances  are  hysteria, 
neuralgia,  fainting  or  dizziness,  and  perversions  of  special  senses. 
Eruptions  such  as  acne  or  eczema  probably  depend  also  mainly  upon 
nervous  influence.  All  these  changes  are  departures  from  a  strictly 

normal  condition,  and  will  be  further  considered  among  the  dis- 
orders of  pregnancy. 

Pigmentation. — There  is  a  tendency  to  pigmentation  in  other 

parts  besides  the  areolae  of  the  breasts,  and  in  individual  instances, 

chiefly  in  dark  women,  this  may  be  strongly  marked.  Most  women 

show  more  or  less  of  dark  rings  under  the  eyes.  The  abdomen, 

axillae  and  pubes  become  darker,  and  a  special  dark  band  is  formed 

along  the  linea  alba  from  the  ensiform  cartilage  to  the  pubes.  This 

dark  band,  however,  becomes  much  more  marked  after  delivery.  In 

rare  cases  the  face  is  disfigured  by  irregular  patches  of  pigment. 



CHAPTER  IX. 

DIAGNOSIS  OF  PREGNANCY. 

It  is  of  obvious  importance  for  every  medical  man,  whatever  may 

be  bis  branch  of  practice,  to  acquire  skill  in  the  diagnosis  of  preg- 
nancy, since  almost  all  medical  and  surgical  diseases  are  liable 

to  be  modified  by  the  occurrence  of  that  state.  Moreover,  not  only 
may  it  be  of  extreme  importance  to  the  patient  to  obtain  a  correct 

opinion,  but  the  result  will  inevitably  make  manifest  to  all  con- 

cerned the  medical  man's  skill,  or  want  of  skill,  in  the  diagnosis. 
He  will  naturally  incur  ridicule  if  he  is  found  to  have  overlooked  or 
mistaken  an  advanced  pregnancy,  and  may  find  the  result  still  more 

unpleasant  if  he  erroneously  accuses  of  pregnancy  a  virtuous  un- 
married woman. 

The  signs  of  pregnancy  may  be  divided  into  the  probable  or  symp- 
tomatic signs,  depending  upon  the  changes  induced  in  the  maternal 

organism,  and  the  physical  or  direct  signs  afforded  by  the  growth  of 
the  uterus  and  the  oviun.  Of  these,  the  former  are  sufficient  only 
to  indicate  the  probability  of  pregnancy,  while  many  of  the  latter 
furnish  tbe  ground  for  an  absolute  diagnosis. 

Symptomatic  signs  of  Pregnancy. 

Suppression  of  Menstruation. — The  cessation  of  menstrua- 

tion is  commonly  the  first  sign  which  leads  a  woman  to  suspect 
herself  to  be  pregnant.  Its  significance  as  an  indication  of  probable 
pregnancy  is  most  when  the  woman  appears  perfectly  healthy, 
without  any  anaemia  or  chlorosis,  and  when  previous  menstruation 
has  been  regular  and  not  too  scanty.  A  short  period  of  amenorrhoea 
is  not  so  significant  as  a  longer  one.  The  amenorrhoea  is  valuable 
as  a  corroborative  sign  when  its  duration  corresponds  with  the  indi- 

cations given  by  more  direct  signs,  such  as  the  enlargement  of  the 
uterus.  Irregular  haemorrhages  during  pregnancy  may  be  mistaken 
for  menstruation.  A  more  genuine  menstruation  may  occur  within 
the  first  three  months  of  pregnancy,  while  there  is  still  a  space 
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between  the  decidua  vera  and  the  decidua  reflexa.  Cases  are  even 

reported  to  have  occurred  in  which  menstruation  has  occurred 
throughout  the  whole  of  pregnancy,  although  it  is  extremely  rare 
for  such  a  thing  to  occur  at  regular  intervals.  In  such  a  case  the 

Wood  could  probably  only  come  from  the  cervix  uteri.  If,  however, 

a  woman  who  imagines  herself  pregnant  menstruates  regularly,  how- 
ever scantily,  there  is  a  strong  presumption  that  the  pregnancy  is 

not  genuine.  It  is  to  be  remembered,  on  the  other  hand,  that  sup- 

pression of  menstruation  may  occur  from  various  emotional  and 
other  causes  without  marked  disturbance  of  health.  Temporary 

cessation  of  menstruation  sometimes  occurs  shortly  after  marriage 

■without  any  pregnancy,  and  the  same  thing  may  happen  after  illicit 
intercourse. 

The  occurrence  of  pregnancy  during  the  amenorrhoea  of  lactation 

is  not  uncommon.  Pregnancy  may  also  commence  in  the  midst  of 

periods  of  amenorrhoea  arising  from  other  causes,  and  sometimes 

even  in  the  case  of  women  who  have  never  menstruated  at  all. 

Special  care  is,  therefore,  required  not  to  overlook  a  pregnancy  of 

shorter  duration  than  would  correspond  to  the  date  of  the  amenorrhoea. 

The  medical  man  must  also  be  prepared  for  possible  deception  on 

the  part  of  the  woman.  Women  who  wish  to  conceal  pregnancy 

may  deny  the  suppression  of  the  menses,  and  may  even  a
rtificially 

stain  their  linen  to  simulate  menstruation.  If  they  confess  
the 

amenorrhoea  they  may  give  it  an  incorrect  date,  generally  
a  more 

recent  one  than  the  true. 

Morning  Sickness.— Nausea  and  vomiting  are  sym
ptoms 

which  often  call  attention  to  the  probability  of  pregnancy,  especi
ally 

if  they  occur  without  apparent  ill-health,  or  are 
 associated  with 

amenorrhoea,  or  with  obvious  enlargement  of  the 
 abdomen.  The 

nausea  or  vomiting  of  pregnancy  most  frequently 
 occurs  when  the 

woman  first  rises  in  the  morning.  Often  there  
is  nausea  without 

actual  vomiting,  or  accompanied  merely  by  retch
ing,  and  perhaps 

the  brin-ing  up  of  some  glairy  fluid.  These  
symptoms  commonly 

be-in  about  the  beginning  of  the  second  month, 
 and  are  relieved  or 

mitieated  by  the  end  of  the  fourth  month.  T
hey  may,  however, 

commence  very  soon  after  conception,  and  
may  also  continue  through 

SeTter  months  of  pregnancy.    The  severer
  forms  of  vomiting  will 

dia^™  htTfwybeendeSribed  (pp.
  103-106)  b 

doxibtful  or  suspected  case  of  pregnancy  
the  breasts  should  be 

SvJcW  it "  often  convenient  to  make  
this  the  tot  step  m  the 

examination  of  the  patient. 
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Physical  or  Direct  Signs  of  Pregnancy. 

Enlargement  of  the  Uterus  and  of  the  Abdomen.
 — 

For  examination  of  the  abdomen,  the  patient  should  lie  on  her  back 

on  a  flat  couch,  with  a  small  pillow  under  her  head,  but  not  under 

the  shoulders.  The  thighs  should  be  flexed  and  somewhat  separated, 

so  as  to  obtain  the  greatest  possible  relaxation  of  the  abdominal 

muscles.  The  stays,  and  everything  tied  round  the  waist,  should  be 

unfastened,  and  the  skirts  slipped  down  so  as  to  uncover  the 

abdomen,  keeping  the  pubes  covered.  It  is  generally  of  advantage 

to  have  the  skin  actually  uncovered,  to  allow  ocular  inspection  of 

the  state  of  the  umbilicus,  and  of  any  dark  line  which  may  exist, 

but  the  palpation  and  auscultation  may  be  carried  out,  if  necessary, 

through  a  thin  chemise  spread  flat  over  the  surface.  If  the  abdominal 

muscles  are  rigid,  the  patient  should  be  directed  to  look  up  to  the 

ceiling,  letting  her  head  rest  easily  back  upon  the  pillow,  and  her 
attention  should  be  distracted  by  conversation  while  the  pressure  of 

the  hand  gradually  overcomes  the  muscular  resistance. 

By  palpation  and  percussion  the  position  and  dimensions  of  the 

enlargement  formed  by  the  pregnant  uterus,  if  such  exists,  are 
made  out. 

Within  the  first  two  months  of  pregnancy  the  abdomen  may 
become  somewhat  flatter  than  before,  from  the  uterus  sinking  lower 
into  the  pelvis  through  its  increased  weight.  By  the  third  month 
there  begins  to  be  some  enlargement  in  the  lower  part  of  the 
abdomen.  It  is  generally  in  the  fourth  month  that  it  first  becomes 

possible  to  feel  the  enlarged  uterus  in  the  hypogastric  region  by 
external  examination  only. 

The  size  and  position  of  the  uterus  in  the  different  months  of 

pregnancy  have  already  been  described  (p.  97).  In  the  earlier 
months  the  consistence  of  the  uterus,  except  when  in  a  state  of  con- 

traction, is  soft  and  elastic,  so  that  in  this  respect  it  is  liable  to  be 

mistaken  rather  for  an  ovarian  cyst  or  fibro-cystic  tumour  than 
for  an  ordinary  fibroid  tumour  of  the  uterus.  Later  on,  its  con- 

sistency becomes  quite  characteristic,  and  is  sufficient  to  afford  a 

certain  diagnosis  of  pregnancy.  The  hand  receives  the  impression 
of  a  solid  body — the  foetus,  floating  in  liquid — the  liquor  amnii. 
Near  the  end  of  pregnancy,  the  actual  parts  of  the  foetus,  the  head, 
the  back,  limbs,  and  breech  may  be  made  out  by  palpation.  Some- 

times, when  the  liquor  amnii  is  "abundant,  especially  about  the sixth  or  seventh  month,  a  fluid  thrill  may  be  felt  through  it, 
resembling  that  which  may  be  observed  in  a  simple  ovarian  cyst. 
.  To  estimate  the  enlargement  of  the  uterus  in  the  early  months 
the  bimanual  examination  is  necessary.    To  gain  the  full  benefit  of 
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this,  the  bladder  must  be  empty,  and,  in  a  case  of  any  doubt,  it  is 
often  well  to  secure  this  condition  by  passing  a  catheter.  If  a 
patient  is  very  nervous,  and  the  abdominal  muscles  very  rigid,  it 
may  in  rare  cases  be  necessary,  if  it  is  important  to  make  a  diagnosis 
at  once,  to  administer  an  anaesthetic  in  order  to  obtain  a  satisfactory 
result.  The  patient  ■  is  still  to  be  in  the  dorsal  position,  as  for 
examination  of  the  abdomen.  The  physician  standing  at  the  right 
side  of  his  patient,  passes  his  right  hand  beneath  the  thigh  and  intro- 

duces the  index  finger,  anointed  with  vaseline  or  other  lubricant, 
into  the  vagina,  the  remaining  fingers  being  bent  well  back  upon  the 
palm.  The  fingers  of  the  left  hand,  without  any  intervening 
garment,  are  pressed  deeply  into  the  abdomen,  not  too  close  to  the 
pubes,  and  endeavour  to  get  behind  the  fundus  and  bring  it  forward 
into  anteversion,  so  that  the  body  of  the  uterus  is  grasped  between 
the  two  hands,  as  shown  in  figure  63.  If  there  is  any  difficulty 

about  doing  this,  the  finger  in  the  vagina  may  facilitate  the  manipu- 
lation by  first  pushing  the  cervix  backward  as  far  as  possible.  If 

the  cervix  is  beginning  to  ascend,  as  it  does  in  the  course  of 
the  third  and  fourth  months,  and  is  therefore  difficidt  to  reach, 
the  middle,  as  well  as  index  finger,  may  be  introduced  into  the 

vagina,  and  an  additional  reach  of  about  a  quarter  of  an  inch  thus 
obtained. 

When  grasped  in  this  way  between  the  two  hands,  the  uterus  in 

very  early  pregnancy  feels  more  anteflexed  and  more  anteverted  than 

usual,  and  the  increased  breadth  of  the  body  and  tendency  to  a 

globular  shape  may  be  made  out.  On  account  of  its  elasticity,  the 

pregnant  uterus  has  the  peculiar  character  that  its  outline  is  not  so 

easily  defined  as  that  of  a  uterine  enlargement  of  similar  size  due  to 

hyperplasia  or  fibroid  tumour.  On  this  account,  it  may  be  missed 

by  an  unpractised  observer,  but  to  a  skilled  person,  this  very  quality 

is  the  most  characteristic  of  pregnancy.  If  an  occasional  hardening, 

due  to  the  intermittent  uterine  contractions  which  will  be  mentioned 

hereafter,  can  be  detected,  the  diagnosis  is  still  further  confirmed. 

The  uterus,  if  rinimpregnated,  can  be  rolled  between  the  fingers,  and 

the  absence  of  enlargement  positively  made  out.  Other  kinds 

of  enlargement,  due  to  hyperplasia  or  tumour,  are  generally  dis- 

tinguished, not  only  by  their  greater  hardness,  but  by  being  asso- 

ciated, not  with  anienorrhcea,  but  frequently  with  menorrhagia.  If 

the  elastic  enlargement  of  the  fundus  here  described  can  be  
ascer- 

tained and  if  it  agrees  in  size  with  the  duration  of  amenorrhoea,  and 

if  in  addition,  in  a  nulliparous  woman,  a  little  mucoid  sec
retion  can 

be  squeezed  from  the  breasts,  a  practically  certain  diagnosis  
of  prog- 

nancy  may  be  made  even  within  the  first  two  
or  three  months. 

The  medical  man  will,  however,  do  well  not  to  commit
  his  credit 
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by  an  absolutely  positive  opinion  until  he 
 obtains  the  more  certain 

84ns  of  the  fetal  heart-sounds,  foetal  movemen
ts,  or  ballottement. 

This  method  of  diagnosing  pregnancy  by  the  b
imanual  examination 

of  the  uterus  depends  greatly  upon  the  tactus  enid
itus  gamed  by 

practice,  and  it  frequently  happens  that  the  inexpe
rienced  overlook  a 

pregnancy  of*  as  much  as  three  months'  standing,  or
  even  longer. 

The  student  should  therefore  lose  no  opportunity  of  be
coming 

Tig.  63.— Method  of  Bimanual  examination  of  uterus.    (After  Sims.) 

familiar  with  the  feel  of  the  fundus  uteri  in  the  early  stage  of  preg- 
nancy. The  only  condition  in  which  this  method  of  examination 

fails  to  afford  a  good  result,  is  when  the  fundus  uteri  is  partially 
retroverted  or  retroflexed,  so  that  it  is  impossible  to  get  the  fingers 
of  the  external  hand  sufficiently  behind  the  uterus  to  bring  it  forward 
into  a  position  of  anteversion.  Even  then,  the  administration  of  an 
anaesthetic  would  generally  overcome  the  difficulty. 

Changes  in  the  Cervix  Uteri  and  Vagina. — The  diag- 
nostic value  of  the  changes  in  the  cervix  and  vagina  has  already  been 

described  (pp.  100 — 102).  It  is  especially  important  to  ascertain 
whether  the  degree  of  change  discovered  corresponds  to  the  date  of 
pregnancy  as  estimated  by  the  size  of  the  uterus,  determined  hy 
bimanual  or  abdominal  examination.  Toward  the  end  of  pregnancy 
in  multipara?,  the  finger  may  often  be  passed  through  the  cervix 
into  the  uterus,  and  feel  the  membranes  and  presenting  part  of  the 
fectus.  In  order  to  carry  out  the  manipulation,  for  which  a  long 
finger  is  an  advantage,  the  woman  is  placed  in  the  dorsal  position, 
ami  the  bladder  emptied.  The  finger  is  then  passed  into  the  cervical, 
canal,  and  the  cervix  drawn  slightly  forward  by  its  means,  the 

I 
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external  hand  at  the  same  time  pressing  the  fundus  backward,  until 
the  tip  of  the  finger  can  he  passed  through  the  internal  os,  if  suffi- 

ciently patulous.  If  there  is  a  difficulty  in  reaching  the  cervix 
sufficiently  to  observe  its  softening  and  apparent  shortening  after  the 
third  or  fourth  month  of  pregnancy,  when  it  rises  to  a  greater 
distance  from  the  vulva,  it  is  a  good  plan  to  make  the  patient  turn 
on  to  her  left  side,  if  the  examination  is  being  made  with  the  right 
hand.  It  is  then  possible  to  retract  the  perineum  more  thoroughly, 
and  thus  to  reach  to  a  higher  level  in  the  hollow  of  the  sacrum. 

Violet  Coloration  of  Cervix  and  Vagina. — Besides  the 
changes  in  the  cervix  itself,  strongly  pulsating  arteries  may  often  be 
felt  in  its  neighbourhood  through  the  vault  of  the  vagina  in  early 
pregnancy.  These,  however,  may  be  found  also  in  the  case  of 
periuterine  inflammation,  as  well  as  in  that  of  tumours,  especially 
fibroid  tumours  of  the  uterus.  A  sign  of  more  importance  is  to  be 
found  in  the  violet  coloration  of  the  cervix  uteri,  vagina,  and  vulva. 

The  colour  differs  from  that  produced  by  active  congestion  or  inflam- 
mation of  the  mucous  membrane  by  its  bluer  tint,  due  to  its  being 

the  effect  of  venous  obstruction,  the  result  of  pressure.  The  blue 
tint  is  first  to  be  recognised  in  the  cervix  itself,  and  hence  it  is 
sometimes  an  assistance  to  diagnosis,  within  the  first  three  months 

of  pregnancy,  to  examine  the  cervix  with  a  Ferguson's  speculum. 
A  similar  appearance,  however,  may  result  from  the  pressure  of  a 
tumour. 

Intermittent  Uterine  Contractions. — Throughout  preg- 
nancy, gentle  painless  contractions  of  the  uterus  take  place  at 

intervals,  by  discharge  of  centric  nervous  force,  and  similar  contrac- 
tions may  often  be  excited  by  manipulation  of  the  uterus.  That 

they  do  not  however  solely  depend  upon  external  stimulus,  is  proved 

by  the  fact  that  the  uterus  may  sometimes  be  found  tense  when  the 

hand  is  first  laid  upon  it.  The  tense  condition  generally  lasts  for  a 

minute  or  two,  resembling  in  its  duration  a  labour  pain.  It  may  be 

possible  to  detect  the  alternate  contraction  and  relaxation  of  the 
uterus  as  soon  as  it  comes  into  contact  with  the  abdominal  wall,  and 

it  becomes  more  and  more  easy  to  do  so  as  pregnancy  advances.  ̂   It 

may  often  however  be  necessary  to  watch  the  case  for  some  time, 

and  make  repeated  examinations,  before  a  decisive  result  is  obtained. 

In  the  intervals  of  relaxation,  the  uterus  lies  flaccid  under  the  action 

of  gravity,  its  outline  is  indistinct,  and  the  foetus,  if  large,  can  be 

easily  felt  through  its  walls.  During  a  contraction  it  resumes  more 

or  less  its  true  pyriform  shape,  so  that  it  becomes  more  prominent 

in  front,  its  boundaries  become  definite,  and  the  tenseness  of  its 

surface  prevents  the  parts  of  the  foetus  from  being  distinctly  felt. 

If  this  sign  is  obtained  in  a  strongly  marked  degree,  it  is  proved 
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not  only  that  pregnancy  of  some  sort  exists,  but  that  it  is  intra- 
uterine. In  the  case  of  a  soft  fibroid  tumour,  variations  of  density 

may  take  place  owing  to  uterine  contractions,  but  these  are  never 
so  strongly  marked  as  the  more  characteristic  changes  which  may 

be  observed  in  a  pregnant  uterus.  Similar  changes  might  con- 
ceivably occur  in  a  distended  bladder,  but  have  not  been  observed  in 

,  it,  and  it  seems  that  the  bladder,  when  over  distended,  loses  its  con- 
tractile power.  The  pregnant  uterus,  when  in  an  irritable  state, 

sometimes  remains  continuously  in  a  partially  contracted  and  tense 
condition,  and  it  may  then  be  impossible  to  detect  alternations  of 
tenseness  in  its  walls.  The  failure,  therefore,  after  repeated  attempts, 
to  detect  contractions,  does  not  prove  that  any  given  swelling  is  not 
the  uterus,  although,  if  the  presumed  pregnancy  is  at  an  advanced 
stage,  it  should  always  excite  suspicion  on  this  point. 

There  are  two  cases  in  which  this  sign  is  of  special  value.  The 
first  is  when  an  irregular  tumour  exists,  and  there  is  doubt  whether 
a  part  or  the  whole  of  it  is  formed  by  the  pregnant  uterus.  If  the 

hardening  of  contraction  extends  over  the  whole  mass,  it  is  proved 
that  the  whole  of  it,  however  irregular,  consists  of  the  uterus.  The 
second  case  is  that  of  an  excess  of  liquor  amnii,  when  the  foetus  is 
too  small  to  give  signs  of  its  life,  and  the  pregnant  uterus  may  be 
mistaken  for  an  ovarian  cyst,  and  is  liable  even  to  be  tapped  under 
such  a  mistaken  diagnosis. 

Ballottement. — By  ballottement  (ballotter,  to  toss  up  like  a 
ball),  is  meant  the  sensation  imparted  to  the  fingers  when  they  are 
placed  beneath  the  foetus,  and,  as  it  were,  toss  it  up  in  the  liquor 
amnii.  There  are  two  lands  of  ballottement,  internal  and  external, 
of  which  the  internal  is  by  far  the  most  valuable  as  a  sign  of  preg- 

nancy. Internal  ballottement  is  obtained  in  the  following  manner  : 
— The  woman  is  placed  in  the  dorsal  position,  the  index  finger,  or 
two  fingers,  of  one  hand  are  introduced  into  the  vagina,  while  the 
fundus  is  pressed  down  by  the  other  hand  or  by  an  assistant.  The 
uterus  is  brought  into  the  most  favourable  position  if  the  woman 
takes  a  deep  breath,  and  then  holds  her  breath  for  a  moment.  The 
finger  in  the  vagina,  with  its  tip  resting  just  in  front  of  the  cervix, 
then  gives  a  sudden  but  gentle  push  or  jerk  upwards.  The  hard 
foetal  head,  which  is  frequently  resting  at  this  spot,  is  felt  to  recede 
irom  the  finger,  and,  after  a  moment's  interval,  to  return  with  a 
gentle  tap.  This  constitutes  the  complete  sign  of  ballottement,  but sufficiently  characteristic  evidence  may  often  be  obtained  even  if  a 
distinct  return-tap  cannot  be  made  out,  provided  that  the  hard  bodv 
can  be  felt  to  recede,  and,  after  a  moment  or  two,  to  have  returned 
to  its  former  position.  If  the  foetal  head  does  not  rest  in  front  of 
tho  cervix  when  the  woman  is  horizontal,  it  may  often  be  made  to 

I  2 



116 DIAGNOSIS  OF  PREGNANCY. 

do  so,  and  to  give  the  sign  of  ballottement,  if  she  is  placed  in  a  re- 
clining position,  with  the  shoulders  and  head  raised  but  supported 

by  pillows,  so  that  the  axis  of  the  uterus  is  nearly  vertical,  or  its 
ripper  extremity  inclined  somewhat  forward.  If  this  also  fails,  the 
finger  may  be  introduced  into  the  vagina  as  the  woman  stands- 
upright.  If  any  other  part  than  the  head  is  presenting,  internal 
ballottement  cannot  so  easily  be  obtained.  Ballottement  is  chiefly 
available  from  the  end  of  the  fourth  to  the  seventh  month,  and  is- 
most  marked  about  the  middle  of  that  period.  It  may  sometimes- 
be  obtained  in  the  latter  half  of  the  fourth  month,  earlier  than  it  is 

possible  to  deteet  the  foetal  heart-sounds,  and  it  is  at  this  early  stage 
that  the  sign  is  most  valuable.  In  the  last  two  months  of  preg- 

nancy, the  cpiantity  of  liquor  amnii  becomes  relatively  too  small  to 

allow  the  foetus  to  be  tossed  up,  but  the  hard  foetal  head,  if  pre- 
senting, may  be  felt  through  the  uterine  wall  by  the  finger  placed  in 

front  of  the  cervix,  and  may  be  moved  by  it  to  some  extent. 
Internal  ballottement  is  a  positive  sign  of  pregnancy,  though  not 

of  the  life  of  the  foetus,  if  detected  by  a  skilled  observer.  An 

inexperienced  person  might  possibly  mistake  an  anteflexed  fundus 
uteri,  especially  if  associated  with  ascites,  for  the  foetal  head  ;  but 
the  anteflexed  fundus  would  not  give  the  distinct  return  tap  upon 

the  finger  after  tossing  up  which  makes  the  sign  of  ballottement 

complete.  A  calculus  in  the  bladder  is  generally  mentioned  as- 

giving  a  sensation  similar  to  ballottement.  This  would  almost  cer- 
tainly be  associated  with  symptoms  referable  to  the  bladder,  and 

would  easily  be  distingiushed  by  passing  the  bladder  sound  ;  more- 
over, there  would  probably  be  no  enlargement  of  the  fundus  uteri. 

External  ballottement  is  obtained  in  the  following  manner.  The 

woman  is  placed  in  the  lateral  or  semi -prone  position,  so  that  the 

uterus  rests  against  the  couch,  or  overhangs  its  edge.  One  hand  is 

placed  above  the  uterus  to  steady  it,  while  the  fingers  of  the  other 

are  laid  flat  beneath  the  uterus  at  any  point  where  a  firm  portion  of 

the  foetus  can  be  felt,  and  give  it  a  jerk  upwards,  as  in  the  case  of 

internal  ballottement.  This  sign  is  comparatively  valueless^  in 

diagnosis  ;  for  the  uterus  and  the  foetus  do  not  come  sufficiently  into 

contact  with  the  abdominal  wall  to  allow  it  to  be  obtained  until 

pregnancy  is  so  far  advanced  that  other  and  better  evidence  may  be secured. 

Foetal  Movements. — Fcotal  movements  probably  commence  at 

a  very  early  stage  in  the  development  of  the  muscular  system  of  the 

embryo.  They  are  generally  first  felt  by  the  mother  about  the
  end 

of  the  fourth  month,  but  the  time  when  this  occurs  is  very  variable. 

The  first  feeling  of  the  fatal  movements,  which  is  known  by  the 

name  of  quickening,  is  supposed  to  depend  upon  the  uterus  ha
ving 
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risen  sufficiently  into  the  abdomen  to  come  into  contact  with  the 

abdominal  wails.  The  unaccustomed  sensation,  when  first  felt, 

especially  in  first  pregnancies,  often  gives  rise  to  a  feeling  of  faint- 
ness,  or  other  disagreeable  nervous  symptoms.  As  pregnancy 

advances,  the  motions  becomes  more  and  more  manifest  ;  in  the 

later  months  they  may  often  be  seen  as  well  as  felt,  and  can  readily 

be  excited  by  stimulating  the  foetus  with  pressure  through  the 

iibdoininal  wall.  Foetal  movements  may  be  heard  on  auscultation 

before  they  are  recognised  by  the  mother,  and  before  the  foetal  heart 
is  audible.  The  sound  at  first  is  a  faint  thud,  later  in  pregnancy 

louder  thuds  or  taps  may  be  heard,  and  sometimes  loud  scratching  or 
rubbing  noises,  as  the  foetal  extremities  scrape  against  the  interior  of 
the  uterus.  When  pregnancy  is  somewhat  advanced,  an  impulse 
against  the  stethoscope  may  often  be  felt  accompanying  the  sound. 
The  movements  may  sometimes  be  felt  from  the  abdomen  by  the 
physician  before  the  mother  feels  them,  and  at  an  earlier  stage  still, 
before  the  uterus  has  come  into  contact  with,  the  abdomen,  they  may 
sometimes  be  felt  from  the  vagina,  or  on  bimanual  examination. 

Movements  may  be  felt  in  this  way  from  the  vagina  as  early  as  the 
beginning  of  the  fourth  month,  and  may  be  heard  on  auscultating 
the  abdomen  about  the  middle  of  the  fourth  month. 

Eecognition  of  foetal  movements  is  of  great  value  in  diagnosis,  for 
it  proves  not  only  pregnancy,  but  the  presence  of  a  living  foetus,  and 
often  it  does  this  when  the  fcetal  heart  cannot  be  heard.  The  sub- 

jective sign  of  quickening  is  of  little  or  no  value,  for  sometimes 
women  fail  to  perceive  the  movements  up  to  quite  a  late  period  of 
pregnancy.  More  frequently,  even  women  who  have  borne  several 
children  mistake  intestinal  movements  for  those  of  a  foetus,  and  on 
this  ground  become  firmly  convinced  that  they  are  pregnant.  Even 
the  physician  will  find  a  faint  sound  of  foetal  movement  more  diffi- 

cult to  be  certain  about  than  the  sound  of  the  foetal  heart,  and  must 
take  care  not  to  mistake  for  it  either  movements  of  the  abdominal 
muscles,  or  those  of  the  intestines.  The  sign  is  greatly  confirmed 
if  the  movements  can  be  felt  as  well  as  heard.  There  is  one  case 
in  which  the  recognition  of  foetal  movements  by  feeling  from  the 
vagina  is  of  special  value.  This  is  when  pregnancy  is  complicated 
by  an  abdominal  tumour,  which  may  prevent  the  fundus  uteri  from 
coming  into  contact  with  the  abdominal  walls  up  to  a  much  later 
period  than  usual,  so  that  the  usual  signs,  on  auscultating  the 
abdomen,  are  entirely  absent,  and  even  the  enlargement  of  the  fundus 
uteri  may  be  obscured  by  the  presence  of  the  tumour. 

Uterine  Souffle. — The  uterine  souffle  is  a  soft  blowing  murmur 
synchronous  with  the  maternal  pulse.  It  is  generally  heard  on  one 
or  both  sides  of  the  uterus,  rather  low  down,  but  sometimes  it  is 
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audible  over  a  considerable  part  of  the  fundus.  It  was  formerly 
called  the  placental  souffle,  from  the  belief  that  it  had  its  origin  in 
the  placenta.  This  is  disproved  by  the  fact  that  it  may  be  heard 
for  some  days  after  delivery,  with  diminishing  intensity,  and  that  a 
similar  souffle  may  be  heard  in  some  cases  of  uterine  tumour.  It  is 

now  generally  agreed  that  the  uterine  souffle  has  its  origin  in  the 

large  arterial  branches  approaching  the  uterus  from  the  broad  liga- 
ments, and  entering  the  uterine  walls.  No  certain  inference  can  be 

derived  from  it  as  to  the  position  of  the  placenta.  The  arteries 
however  are  most  developed  in  the  neighbourhood  of  the  placenta, 
and  if  the  souffle  is  heard  widely  over  the  fundus  in  front,  there  is 
a  certain  presmnption  in  favour  of  the  placenta  being  attached  in 
front.  The  converse  inference  must  not  be  drawn  from  the  absence 

of  a  souffle  in  front.  The  souffle  is  physically  explained,  partly  by 
the  presence  of  many  large  arterial  branches  having  tortuous  courses, 
and  partly  by  the  deteriorated  cpiality  of  the  blood  in  pregnancy, 
which  renders  it  more  prone  to  generate  a  murmur,  as  in  the  case 
of  the  arterial  and  venous  murmurs  of  anseruia.  The  souffle  is 

loudest  when  the  blood  deterioration  is  greater  than  usual.  In  some 
such  cases  the  murmur  can  be  distinguished  as  being  double,  the 

second  and  fainter  element  corresponding  to  the  dicrotic  wave  of  the 

pulse.  The  uterine  souffle  differs  slightly  from  the  murmur  pro- 
duced by  pressure  on  a  large  artery  in  that  it  swells  and  dies  away 

more  gradually,  and  is  generally  softer.  This  probably  is  due  to 

its  being  produced  in  a  number  of  arterial  branches  of  various  sizes. 

The  uterine  souffle  of  pregnancy  has  also  the  special  character  that 

it  is  very  variable  at  different  times  in  the  same  person.  This  cha- 

racter appears  to  depend  mainly  upon  the  effect  of  contractions  of 

the  uterus,  and  partly  also  upon  changes  in  its  position.  As  a 

uterine  contraction  comes  on,  the  souffle  becomes  raised  in  pitch, 

and  thereby  often  for  a  time  louder,  sometimes  even  almost  whistling 

in  tone.  As  the  contraction  reaches  its  height,  it  becomes  fainter, 

and  may  be  even  suppressed,  resuming  its  original  quality  as  the 

pain  passes  off.  The  souffle  may  sometimes  be  modified  to  some 

extent  by  pressure  with  the  stethoscope. 

The  uterine  souffle  may  be  heard  towards  the  end  of  the  fourth 

month,  and  therefore  generally  earlier  than  the  foetal  heart-sounds, 

some  say  even  as  early  as  the  eighth  or  ninth  week.  In  the  early 

months  it  must  be  sought  for  by  placing  the  stethoscope  close  above 

the  pubes  at  either  side,  and  pressing  it  deep  down  to  reach  the 

sides  of  the  uterus.  The  souffle  is  of  considerable  value  in  
the 

diagnosis  of  pregnancy,  especially  in  the  earlier  months,  whe
n  the 

foetal  heart  cannot  be  detected.  It  is  true  that  it  may  be  heard  
in 

uterine  tumours,  but  these  are  rarely  associated  with  
amenorrhcca. 



FCETAL  HEART-SOUNDS. 
119 

Moreover,  a  tumour  equal  in  size  to  a  uterus  pregnant  less  than  four 

and  a  half  months  rarely  gives  a  souffle.  If  the  souffle  is  found 

to  have  marked  variations  of  quality  and  loudness,  the  presump- 

tion of  pregnancy. is  increased,  for  tumours  are  not  subject  to  such 

marked  contraction  as  the  pregnant  uterus.  A  souffle  may  be 

heard  in  extra-uterine  pregnancy,  hut  not  so  constantly  as  in  normal 

pregnancy;  and,  if  heard,  it  would  not  he  so  likely  to  vary  in 
quality. 

Festal  Heart-Sounds. — The  foetal  heart-sound  is  double,  like 

that  of  a  heart  in  after  life,  but  the  distinction  in  quality  between  the 
two  sounds  is  not  so  marked.  When  the  heart  is  heard  only  faintly, 

the  first  sound  alone  may  be  audible.  The  quality  of  the  sound 
has  been  compared  to  that  of  a  watch  (not  a  lever  watch)  ticking 
underneath  a  pillow.  The  student  can  however  best  learn  it  by 

listening  to  the  heart  of  an  infant  soon  after  birth.  The  rate  gene- 
rally varies  between  120  and  160  in  the  minute.  It  has  often  been 

stated  that  the  rate  is  most  rapid  when  the  heart-sounds  first  begin 
to  be  heard,  Avhile  the  foetus  is  still  very  small,  and  that  it  diminishes 
in  rapidity  with  the  advance  of  pregnancy.  In  reality,  however, 
there  is  no  marked  progressive  change.  The  rapidity  of  the  heart 
is  much  increased,  sometimes  as  much  as  twenty  beats  in  the 
minute,  by  active  foetal  movements.  It  varies  also  to  some  extent 
in  accordance  with,  the  condition  of  the  mother.  When  the  maternal 

pulse  is  rapid  on  account  of  fever,  the  rate  of  the  foetal  heart  may 

be  increased  also,  although  not  in  anything  like  the  same  propor- 
tion. As  in  the  case  of  the  adult  heart,  an  elevation  of  the  blood 

pressure  makes  the  heart's  rapidity  less.  In  the  case  of  the  foetus, 
the  blood-pressure  is  chiefly  liable  to  be  affected  by  pressure  upon 
the  funis  and  placenta.  Thus,  during  a  labour  pain,  the  foetal 
heart  becomes  slower,  and  resumes  its  former  rapidity  when  the 
pain  is  over.  During  a  head-last  delivery,  when  the  funis  is 
pressed  upon,  the  foetal  pulse-rate,  as  observed  in  the  funis,  may 
become  very  slow,  and  a  sudden  and  great  increase  of  rapidity  may 
then  sometimes  be  noticed  the  instant  the  head  is  liberated.  The 
fetal  heart-rate  also  becomes  slower  as  the  vitality  of  the  fetus  is 
becoming  exhausted  by  prolonged  pressure  in  delivery  ;  and  thus,  in 
protracted  labour,  as  the  mother's  pulse  becomes  gradually  more 
rapid,  the  fetal  heart  becomes  gradually  slower.  This  change  of 
rapidity  affords  a  valuable  sign  of  danger  to  the  child's  life.  In  this 
case  the  heart  only  gradually  returns,  after  delivery,  to  its  former 
rapidity  or  nearly  so.  The  fetal  heart-sounds  can  generally  be 
detected  for  the  first  time  in  the  course  of  the  fifth  month  of  preg- 

nancy, generally  from,  the  eighteenth  to  the  twentieth  week.  Under 
unusually  favourable  circumstances,  they  may  be  heard  as  early  as 
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the  fifteenth  or  sixteenth  week,  and  they  hecome  progressively 
louder  as  pregnancy  advances. 

The  foetal  heart-sounds  are  hy  far  the  most  valuable  of  all  the 
signs  of  pregnancy.  If  they  are  recognised,  it  is  proved  that  preg- 

nancy exists  -with  a  living  foetus,  and  the  only  possible  further 
doubt  that  could  arise  is  whether  the  pregnancy  is  normal  or  extra- 

uterine. If  then  the  presumed  pregnancy  has  reached  the  fifth  month, 

it  is  well  to  make  the  listening  for  the  foetal-heart  one  of  the  early 
steps  of  the  examination.  If  it  is  detected,  only  a  confirmation  of 

the  pregnancy  being  intra-uterine  is  required,  and  this  is  to  be 
found  in  the  changes  of  the  cervix,  the  characters  of  the  uterine 
tumour,  and  its  alternate  contraction  and  relaxation.  To  listen  for 

the  fcetal  heart,  perfect  quiet  in  the  room  must  be  secured,  and  any 
ticking  clock  should  be  stopped.  The  stethoscope  should  be  pressed 
gently  upon  the  abdomen  by  resting  the  ear  upon  it,  and  should  not 
be  held  by  the  fingers,  or  allowed  to  touch  the  clothes.  Some 

prefer  a  binaural  stethoscope,  as  intensifying  sound,  but  I  have 
often  found  it  fail  to  reveal  the  foetal  heart  when  an  ordinary  cedar 

stethoscope  succeeds,  probably  because  muscular  sounds  are  more 
liable  to  create  confusion  in  the  binaural.  The  fetal  heart  should 

always  be  counted,  and  it  should  be  noted  whether  the  rate  remains 
tolerably  constant  in  successive  quarters  of  a  minute.  If  it  cannot 
be  counted,  the  sign  must  be  regarded  as  uncertain. 

The  heart-sounds  are  transmitted  best  through  the  back  of  the 

foetus,  when  the  foetus  is  in  its  usual  attitude.  Toward  the 

latter  part  of  pregnancy,  therefore,  if  the  foetus  is  lying  in  the 

first  position,  with  its  back  towards  the  left  side,  as  it  is  in 

the  great  majority  of  cases  (see  Fig.  48,  p.  86),  the  likeliest 

place  to  hear  the  foetal  heart  is  about  half  way  between  the  um- 

bilicus and  the  centre  of  Poupart's  ligament  on  the  left  side.  If 

it  is  lying  in  the  second  position,  with  its  back  toward  the  right 

side,  the  heart  is  heard  best  in  the  corresponding  position  on  the 

right  side.  Earlier  in  pregnancy,  the  stethoscope  must  be  placed 

lower  down  towards  the  pubes.  When  the  foetus  is  presenting  by 

the  breech,  the  foetal  heart  is  heard  relatively  higher  up,  in  propor- 
tion to  the  size  of  the  uterus.  In  face  presentations,  it  is  heard 

through  the  thorax  better  than  through  the  back.  In  any  other 

than  a  face  presentation,  when  the  back  of  the  fcetus  is  lying  back- 

ward, and  the  limbs  with  a  good  deal  of  liquor  anmii  intervene 

between  its  trunk  and  the  surface  of  the  uterus,  the  foetal  heart  is 

heard  less  distinctly,  and  sometimes  not  heard  at  all.  If,  therefore, 

it  is  not  heard  at  the  first  attempt,  repeated  trials  should  be  made 

on  different  occasions,  and  it  must  not  be  assumed  that  the  child  
is 

necessarily  dead,  if  the  foetal  heart  appears  for  a  time  
to  have 
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disappeared.  In  order  to  catch  the  fcetal  heart-sounds  at  an  early 

stage  of  pregnancy,  a  great  deal  depends  upon  the  observer's  ear 
being  practised  in  distinguishing  them.  It  is  therefore  desirable, 

even  for  those  who  are  skilled  in  auscultation  in  general,  to  take 

opportunities  of  practising  this  fonn  of  it  in  particular.  When  the 

sounds  are  faint,  they  are  only  heard  over  a  very  limited  area.  If, 

therefore,  they  are  not  at  first  detected,  the  attempt  should  not  be 

given  up  until  the  whole  surface  of  the  uterus  has  been  explored. 

In  the  case  of  breech  presentation,  the  best  position  for  hearing  the 
sounds  may  be  above  the  umbilicus. 

The  chief  fallacy  which  is  likely  to  occur  is  the  mistaking  the 

woman's  heart-sounds,  which  may  sometimes  be  heard  in  a  similar 
situation,  especially  when  a  tumour  is  present,  for  those  of  a  foetus. 

If  the  mother's  pulse  is  slow,  while  the  foetal  heart  has  its  usual 
rapidity,  counting  the  two  is  sufficient  to  distinguish  between  them. 

If,  however,  the  woman's  pulse  is  rapid,  120  or  more,  great  care 
is  required.  The  radial  artery  should  be  felt  while  the  ear  rests 
upon  the  stethoscope.  If  the  sounds  heard  are  really  those  of  a 
foetal  heart,  it  will  be  found  that  the  two  will  not  continue  exactly 

synchronous  for  long  together,  even  though  their  rates  are  about 
the  same,  but  one  or  the  other  will  fall  behind.  Another  test, 
which  should  be  used  in  addition  in  any  case  of  doubt,  is  to  trace  the 

sounds  towards  the  woman's  heart.  Foetal  heart-sounds  will  then  be 

lost,  but  the  woman's  heart-sounds  will  become  gradually  intensified. 
Variation  of  rate  of  heart  according  to  sex  and  size  of  foetus. — It 

Las  been  found  that  the  average  rate  of  heart  is  more  rapid  in  girls 
than  in  boys.  The  average  for  all  children  is  about  132  per 
minute.  If  the  rate  much  exceeds  this,  say  amounts  to  140  or 
more,  there  is  a  certain  presumption  in  favour  of  the  child  being  a 
girl ;  if  it  falls  much  below  it,  say  is  only  124  or  less,  in  favour  of 
its  being  a  boy.  The  observation  is  only  of  value  if  made  before 
labour  has  begun,  but  in  the  last  two  months  of  pregnancy,  and 
while  the  foetus  is  quiet.  The  rapidity  of  the  heart,  however, 
varies  considerably  in  the  same  children  at  different  times  without 
any  obvious  cause,  and  hence  the  method  is  extremely  uncertain. 
Predictions  in  individual  cases  would  not  come  true  in  more  than 
two  cases  out  of  three  at  the  most.  There  have  been  also  observa- 

tions tending  to  show  that  the  rate  of  the  heart  is  slower,  the  larger 
the  child  ;  and  it  has  been  inferred  by  some  that  boys  have  slower 
pulse-rates  only  because  they  are  generally  larger  than  girls.  The 
fact  that  there  is  no  marked  change  in  the  heart's  rapidity  from  the 
time  when  it  is  first  heard,  when  the  foetus  is  quite  small,  would 
seem  to  be  rather  against  this  view.  At  the  sixteenth  week  I  have 
found  the  rapidity  to  be  not  greater  than  150  per  minute. 
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Funic  Souffle.  —  Occasionally,  instead  of  the  double  foetal 
heart-sound,  a  blowing  murmur  is  heard,  Sometimes  this  replaces the  foetal  heart-sounds  altogether,  but  more  frequently  the  clear 
heart-sounds  are  heard  at  one  spot,  the  murmur  at  another.  Such 
a  murmur  is  rarely  a  cardiac  bruit,  and  is  generally  produced  in 
the  funis,  at  some  point  where  it  is  subjected  to  pressure  or  twisted. 
It  is  very  variable  in  the  same  persons.  According  to  some,  it 
may  be  heard  in  as  many  as  12  or  even  15  per  cent,  of  cases  at  the 
end  of  pregnancy.  It  is  of  no  practical  value  in  diagnosis,  unless 
when  it  replaces  the  foetal  heart-sounds. 

Special  forms  of  stethoscope  have  been  made  to  auscultate  the 
uterus  through  the  vagina ;  and  by  means  of  these,  the  foetal  move- 

ments, the  uterine  souffle,  and  possibly  the  foetal  heart-sounds,  may 
be  heard  somewhat  earlier.  These  are  not  likely,  however,  to 
come  into  general  use. 

Recapitulation  of  signs  in  order  of  date. — A  brief  re- 
capitulation of  the  more  important  signs  of  pregnancy  in  the  order 

of  their  occurrence  may  here  be  of  use.  Suppression  of  menses 
generally  dates  from  the  commencement.  Pain,  tenderness,  and 
slight  swelling  of  the  breasts,  may  begin  from  the  very  first. 
Morning  sickness  may  also  begin  from  the  first,  but  more  commonly 
in  the  second  month.  Within  a  very  few  weeks,  the  time  varying 
according  to  the  skill  of  the  observer,  elastic  enlargement  of  the 
fundus  uteri  may  be  made  out  bimanually.  Prom  the  beginning 

of  the  second  month  (in  primiparoe)  softening  begins  at  the  tip  of 

the  cervix," and  gradually  increases.  In  the  second  or  third  month 
some  violet  coloration  of  the  cervix,  as  seen  by  speevduin,  may 
commence.  By  the  beginning  of  the  third  month  some  mucoid 
secretion  may  be  sopaeezed  from  the  breasts.  In  the  third  month 

foetal  movements  may  possibly  be  felt  from  the  vagina  or  bi- 
manually. From  the  beginning  or  middle  of  the  fourth  month 

they  may  be  heard  from  the  abdomen ;  and  from  the  end  of  the 
fourth  month  they  may  also  be  felt  externally.  In  the  fourth 
month  the  changes  of  softening  and  apparent  shortening  in  the 
cervix  are  generally  characteristic,  and  the  cervix  begins  to  ascend 
higher.  Sometimes,  by  the  middle  of  the  fourth  month,  or,  at  any 

rate,  at  the  end  of  it,  ballottement  may  be  obtained.  Towards  the 

end  of  the  fourth  month,  and  sometimes  even  earlier,  the  uterine 

souffle  may  be  heard.  Alternate  contractions  and  relaxations  of  the 

uterus  may  be  made  out  generally  during  the  fifth  month.  The 

foetal  heart  is  generally  first  heard  during  the  fifth  month,  from  the 

eighteenth  to  the  twentieth  week,  but  sometimes  before  the  end  of 

the  fourth  month.  In  the  fifth  month  also,  the  secondary  areola 

sometimes  begins  to  be  visible  round  the  nipples.    From  this  tune 

mill 
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onward  all  the  signs  become  progressively  more  manifest,  except 

ballottement,  which  fails  in  the  last  two  or  three  months.  In  the 

last  two  months,  in  multipara,  the  finger  may  sometimes  be  passed 

through  the  cervix,  and  feel  the  presenting  part. 

Differential  diagnosis  of  pregnancy. — A  diagnosis  of 

pregnancy  must  be  based  on  the  recognition  of  the  physical  or 

direct  signs  of  that  state,  and  it  is  therefore  unnecessary  to  go 

through  all  the  conditions  which  might  possibly  be  mistaken  for 

pregnancy,  since  in  all  of  them  these  direct  signs  will  be  absent. 

In  a  case  of  doubt  the  order  of  investigation  should  be  to  ascertain, 

first,  that  some  tumour  is  present  in  the  abdomen,  secondly,  that 

it  is  the  enlarged  uterus,  and  thirdly,  that  the  enlargement  is  due 

to  pregnancy.  It  is  chiefly  within  the  first  four  months,  and 

especially  the  first  three  months,  that  some  uncertainty  may  exist, 

but  a  month  or  two's  delay  will  then  always  solve  the  question. 
Within  the  first  four  months,  the  enlargement  of  the  uterus  due 

to  pregnancy  has  to  be  distinguished  from  that  due  to  fibroid 

tumour  or  chronic  hyperplasia,  and  the  distinction  may  generally 

be  made  by  the  peculiar  elasticity,  and  indefinite  outline,  of  the 

pregnant  uterus.  It  is  to  be  remembered,  however,  that  a  dead 
ovum  may  be  retained  for  months  within  the  uterus,  and  that  the 
uterus  in  such  a  case  may  become  hard.  The  nature  of  the  case 

will  then  generally  be  indicated  by  the  history  j  especially  by  the 
absence  of  menstruation,  but  sometimes  can  only  be  cleared  up  by 
exploration  of  the  cavity  of  the  uterus.  (Sea  chcqrter  on  molar 

pregnancy.)  The  tumour  formed  by  hcematometra,  or  distension  of 
the  uterus  with  retained  menstrual  secretion,  may  resemble  the 

pregnant  uterus,  though  generally  it  is  more  tense.  In  this  case, 
there  will  be  a  history  of  spasmodic  pain  recurring  every  month  ; 
and  either  the  patient  will  be  a  girl  who  has  never  menstruated 

externally,  or  there  will  have  been  some  cause,  such  as  an  operation 

on  the  cervix,  to  produce  occlusion  of  that  canal.  Moreover,  the  imper- 
vious state  of  the  vagina  or  cervix  may  be  detected  on  examination. 

The  most  difficult  cases  for  diagnosis  are  those  in  which  pregnancy 
is  complicated  with  a  uterine  or  ovarian  tumour.  In  these  the 

tumour  may  obscure  some  of  the  usual,  positive  signs  ;  and  not 
only  has  the  fact  of  pregnancy  to  be  made  out,  but  they  have  to  be 
distinguished  from  cases  of  extra-uterine  pregnancy,  which  also 
generally  produce  an  irregular  mass  in  the  abdomen.  In  these 
cases  the  utmost  pains  must  be  taken  to  ascertain  how  much  of  the 
tumour  consists  of  the  uterus,  and  whether  there  is  a  foetus  inside 
or  outside  the  uterine  cavity.  The  diagnosis  of  pregnancy  with 
excess  of  liquor  amnii  from  an  ovarian  cyst,  often  a  difficult  one  to- 
make,  will  be  considered  under  the  head  of  hydrops  amnii. 
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Pseudocyesis,  or  spurious  pregnancy. — A  case  in  which  .a 
diagnosis  is  often  called  for,  hut  in  which  it  is  not  difficult  to  make, 
if  any  care  is  used,  is  that  of  imaginary  or  spurious  pregnancy,  to 
which  the  term  pseudocyesis  has  been  applied.  In  this  condition 
many  of  the  more  superficial  signs  of  pregnancy  may  exist,  sup- 

pression of  menstruation,  mammary  changes  with  presence  of 
secretion,  prominence  of  abdomen,  and  supposed  foetal  movements. 
It  may  occur  at  any  time  of  life  in  women  who  desire  or  expect 

that  they  may  become  pregnant.  It  is  most  frequent,  hoM-ever,  at 
the  approach  of  the  menopause,  when  menstruation  is  arrested,  or 
perhaps  has  only  become  very  scanty,  and  there  is  at  the  same  time 

•a  deposit  of  fat  in  the  abdominal  walls  and  flatulent  distension  of 
the  intestines.  The  prominence  of  the  abdomen  may  be  due 
simply  to  these  causes,  but  often  it  is  produced  also  in  part  by  the 
attitude  assumed,  the  convexity  forwards  of  the  lumbar  spine  being 
increased,  and  the  shoulders  thrown  back.  The  mental  condition 

has  much  to  do  with  the  production  of  this  state,  which  is  more 
frequently  found  in  hysterical  women.  It  may  vary  from  a  not 
unnatural  mistake,  dispelled  at  once  by  a  medical  opinion,  through 
all  degrees  up  to  au  almost  insane  delusion,  proof  against  assurances, 

which  may  persist  for  more  than  the  natural  nine  months  of  preg- 
nancy. In  more  rare  cases,  in  addition  to  the  spurious  pregnancy, 

there  is  a  spurious  labour  when  the  expected  time  of  delivery  has 
arrived,  and  labour  pains  seem  to  come  on,  and  recur  for  some  time 

at  regular  intervals.  This  generally  happens  to  a  woman  whose 
medical  attendant  has  accepted  her  own  accoimt  of  her  condition 
without  investigation. 

Spurious  pregnancy  is  easily  recognised  on  examination.  There 

is  no  complete  dulness  in  the  abdomen,  though  there  may  be 

diminished  resonance  from  deposit  of  fat.  The  os  is  found  un- 

altered, and  there  is  no  uterine  tumoru'  to  be  felt  on  bimanual 

examination.  The  apparent  tumour  produced  by  arching  of  the 

spine  and  tension  of  the  muscles  is,  if  necessary,  dispelled  at  once 

on  the  administration  of  an  anaesthetic.  The  formality  of  this 

proceeding,  coupled  with  a  consultation,  is  often  of  great  use  in 

.convincing  the  patient,  or  at  any  rate  her  friends,  that  no  preg- 
nancy exists. 

Diagnosis  of  the  life  or  death  of  the  foetus.— The  indi- 

cations of  the  life  of  the  foetus  to  be  relied  on  are  the  foetal  heart- 

sounds  and  fcetal  movements.  If,  after  being  manifest,  these  can 

no  longer  be  discovered  on  repeated  examinations  by  a  competent 

person"  its  death  may  be  inferred.  Some  weight,  but  not  an  abso- 
lute one,  may  be  attached  to  the  sensation  of  movements  by  the 

mother.  .  In  the  earlier  months  of  pregnancy,  before  movements  or 
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heart-sounds  are  distinguishable,  the  foetus  may  be  inferred  to  be 

dead  if  the  enlargement  of  the  uterus  be  observed  to  have  become 

arrested,  and  there  has  been  a  recession  in  the  development  of  the 

breasts. '  Sometimes,  but  not  always,  the  mother's  health  becomes 
impaired  in  such  a  case.  Considerable  and  persistent  haemorrhage 

from  the  uterus  does  not  necessarily  imply  the  death  of  the  foetus,, 

a  brown  or  offensive  uterine  discharge  generally  does  so.  If  the 

finger  can  be  passed  through  the  os,  and  feel  the  cranial  bones- 

loosened  in  the  scalp,  the  death  of  the  foetus  is  assured. 

Diagnosis  between  first  and  subsequent  pregnancies, 

— The  most  valuable  distinction  between  first  and  subsequent  preg- 
nancies is  to  be  found  in  the  condition  of  the  hymen.  The  effect 

of  coitus  is  generally  to  tear  notches  in  the  edge  of  the  hymen. 

These  do  not,  however,  extend  completely  down  to  the  base  of 

attachment  of  the  hymen,  which  forms  the  lower  limit  of  the 

vagina.  In  a  nulliparous  woman,  therefore,  the  hymen  can  always- 
be  easily  traced,  its  attachment  being  continuous,  its  free  border 
more  or  less  broken  up.  If  the  two  index  fingers  be  inserted 
between  the  hymen  and  the  fourchette,  and  separated  a  little 

laterally,  the  fossa  navicularis,  or  boat-shaped  depression  thus  pro- 
duced, can  be  made  out.  On  the  other  hand,  the  effect  of  parturi- 

tion in  a  primipara,  either  at  fidl  term,  or  in  the  later  months  of 
pregnancy,  is  to  produce  an  inevitable  laceration  of  the  vaginal 
outlet,  formed  by  the  hymenseal  attachment,  this  being  the  narrowest 
and  least  dilatable  part  of  the  canal  formed  by  the  soft  parts.  The 

laceration  consists  of  one,  or  more  frequently  several,  longitudinal 
rents,  extending  completely  to  the  base  of  the  hymenseal  attachment 

and  separating  the  component  parts  of  the  hymen.  In  a  parous  * 
woman,  therefore,  the  hymen  either  remains  only  in  the  form  of 
several  detached  prominences  of  mucous  membrane,  the  carunculce 

myrtiformes,  or,  at  any  rate,  there  are  one  or  more  well-marked 

spaces,  or  cicatricial  bands,  separating  its  torn  fragments.  The 
fossa  navicularis  no  longer  exists  as  a  depression  ;  but  the  mucous 
membrane  forming  it  has  become  flush  with  the  posterior  vaginal wall. 

There  are  many  other  signs  whose  presence  affords  more  or  less- 
positive  evidence  of  a  previous  pregnancy,  though  their  absence 
tloes  not  prove  that  a  former  parturition  may  not  have  occurred, 
especially  at  an  interval  of  a  considerable  number  of  years,  or 
before  the  fvdl  term  of  pregnancy.  The  most  decisive  of  these  are 
the  existence  of  old  lacerations  of  the  perineum,  either  destroying 
the  fourchette  only  or  extending  more  deeply,  and  alterations  in  the 

•  i.e.  woman  who  has  borne  one  or  more  children. 
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cervix.  Generally,  in  parous  women  the  os  uteri  is  converted  from 

a  round  or  oval  opening  into  a  transverse  slit,  from  slight  notches 
at  each  side  having  been  produced  by  laceration  in  parturition  ; 
and  from  the  same  cause  the  cervix  becomes  broader  at  the  end  and 

less  tapering.  It  also  softens  less  early  in  a  subsequent  pregnancy. 

Not  unfrequently  there  is  more  obvious  evidence  of  previous  par- 
turition in  the  presence  of  the  deeper  lacerations  not  uncommonly 

produced  in  labour.  These  are  most  frequently  bilateral,  usually 
deepest  on  the  left  side,  and  they  are  often  accompanied  by  eversion 
of  the  anterior  and  posterior  lips  of  the  cervix.  Sometimes  they 
are  unilateral,  triradiate,  or  still  more  irregular.  Other  signs  are 
the  result  of  distension  in  previous  pregnancies.  The  abdominal 
walls,  instead  of  being  tense,  are  often  lax,  so  that  they  can  be 
raised  in  a  fold  between  the  fingers,  and  allow  the  uterus  and  parts 
of  the  foetus  to  be  more  readily  explored.  The  breasts  are  flaccid 
and  drooping  instead  of  being  firm  and  tense.  Besides  the  reddish 
or  bluish  skin-cracks  on  the  sides  of  the  abdomen  and  the  breasts 

which  appear  only  in  the  later  months  of  pregnancy  under  the 

influence  of  actual  tension,  other  old,  silvery-white,  skin-cracks 
(linece  albicantes)  may  be  detected,  before  the  skin  is  actually  put 
on  the  stretch. 

The  above-mentioned  changes  in  the  vaginal  outlet,  cervix,  and 

perineum,  could  not  possibly  arise  from  any  other  cause  than 

delivery,  unless  it  were  from  the  delivery  of  a  large  fibroid  tumour 
through  the  vagina. 



CHAPTER  X. 

THE  DURATION  AND  HYGIENE  OF  PREGNANCY. 

The  duration  of  pregnancy. — It  is  never  possible,  in  tlie 

human  subject,  to  determine  tlie  exact  date  of  conception.  It  is 

only  in  very  exceptional  cases  that  the  date  of  fruitful  coitus  is 

known,  and  even  when  this  is  the  case,  it  is  possible  that  con- 

ception may  not  occur  for  several  days,  possibly  even  as  much  as 

ten  or  fourteen  days  afterwards,  the  spermatozoa  meanwhile  retain- 
ing their  vitality.  In  general,  the  only  date  we  have  to  reckon 

from  is  that  of  the  last  menstruation.  In  the  case  of  domestic 

animals,  where  there  is  generally  only  a  single  coitus,  and  that  at  a 
period  of  ovulation,  more  exact  observations  are  possible.  The 
result  is  to  show  that  there  are  considerable  variations  in  the  dura- 

tion of  pregnancy  dating  from  the  coitus,  greater  even  than  are 
supposed  to  occur  in  the  case  of  women.  Not  only  do  some 
deliveries  occur  considerably  before  the  average  date  at  which  the 

great  majority  take  place,  a  result  which  might  be  due  to  premature 
labour,  but  a  few  occur  considerably  after  it,  and  thus  appear  to 
prove  an  unusual  protraction  of  gestation  in  some  individual  cases. 

Thus,  in  cows  the  average  duration  of  pregnancy  is  about  282  days. 
Out  of  140  cows  observed  by  Tessier,  121  calved  between  the 
269th  and  290th  day,  but  5  calved  between  the  290th  and  308th 

day.  Again  in  mares,  the  average  duration  is  about  348  days. 
Out  of  102  mares  observed  by  Lord  Spencer,  72  foaled  between 
the  340th  and  360th  day,  but  21  foaled  at  various  times  from  the 

360th  to  the  377th  day,  and  one  on  the  394th  day.  From  analogy 
it  may  be  expected  that,  in  the  human  subject  also,  pregnancy  niay 
in  exceptional  cases  be  protracted  longer  than  usual,  and  the  child, 
probably  in  consecpience  attain  an  unusual  size. 

The  calculation  of  the  average  duration  of  pregnancy  from  a 
single  coitus  is  open  to  considerable  uncertainty,  since  many  of  the 
cases  are  those  of  unmarried  women,  whose  statements  on  the 
subject  are  open  to  suspicion.  Matthews  Duncan  has  collected  46 
cases,  and  calculates  an  average  of  275  days.    Other  authors  give 
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other  estimates,  generally  lower  than  this,  and  varying  from  271  to 
276  days.*  The  question  of  the  duration  of  pregnancy  from  the 
fertile  coitus  is  chiefly  of  interest  in  reference  to  the  medico-legal 
question,  whether  a  child  is  to  be  regarded  as  possibly  legitimate  or 
not,  when  born  at  an  interval  longer  than  usual  after  the  last 
possible  date  of  coitus  with  the  husband.  The  laws  of  Scotland, 
France,  and  Austria,  allow  a  possible  limit  of  300  days,  that  of 
Prussia  one  of  302  days.  In  England  and  America  no  absolute 
limit  is  laid  down,  but  each  case  must  be  judged  on  its  merits.  In 
America,  a  very  liberal  view  has  been  taken,  and  legitimacy  has 
been  allowed  after  intervals  of  313  and  317  days.  No  case  of 

protraction  beyond  300  days  from  a  single  known  coitus  has,  how- 

ever, been  scientifically  established.  Of  James  Eeid's  cases  the 
longest  was  293,  and  Leishman  relates  a  case  of  a  married  lady,  in 
which  the  interval  was  295  days,  and  the  child  weighed  12  lb. 
3  oz.  Of  cases  in  which  the  minimum  duration  of  pregnancy  was 
supposed  to  be  fixed  by  the  death  or  departure  of  the  husband,  one 
recorded  by  Mr.  Hewitt  gives  308  days,  one  by  Sir  James  Simpson 
313  days,  and  two  by  Dr.  Murphy  314  and  324  days  respectively. 
The  two  last,  at  least,  are  reasonably  open  to  doubt,  but  there  is 
some  reason  to  think  that  pregnancy  may  possibly  be  sometimes 
prolonged  to  the  equivalent  of  ten  menstrual  periods  instead  of 
nine,  or  to  about  308  days.  For  cases  have  been  recorded  in 
which  labour  pains  have  come  on  at  the  expected  time,  but  have 
passed  off  again,  and  have  not  recurred  until  four  weeks  later,  while 
the  child,  when  born,  has  been  of  unusual  size  and  weight.  In 

any  medico-legal  case,  the  fact  of  a  child  having  been  of  unusual 
size  at  birth  would  be  evidence  in  favour  of  the  possibility  of  the 

pregnancy  having  been  unusually  protracted,  although  it  is  also 

possible  that  the  child  might  be  unusually  small  at  full-term,  and 
therefore  not  larger  than  usual  when  born  at  a  later  period. 

Cases  are  recorded  of  very  considerable  apparent  protraction  of 

pregnancy  from  the  date  of  the  last  menstrual  period.  It  is  not 
wonderful  that  this  should  be  the  case,  since  it  is  an  undoubted 

fact  that  conception  may  occur  during  a  period  of  amenorrhcoa,  and 

such  cases  prove  nothing  as  to  real  prolongation  of  gestation.  It  is 

possible  that  cases  of  apparent  protraction  for  two  or  three  weeks 

may  depend  upon  conception  having  occurred  just  before  the  first 

menstrual  period  which  failed  to  appear.  The  following  table  gives 

the  result  of  650  cases,  in  which  the  foetus  was  apparently  mature, 

•  See  Montgomery:  "  Signs  of  Pregnancy,"  2nd  ed.,  p.  403  ct  acq.  Duncan  :"  Fecun- 
dity, Fertility,  and  Sterility,"  1871,  p.  457.  Ahlfeld :  "  Beobachtungen  iiberdie  Dauer 

dcrSchwangersehaft."  Mon.  f .  Get.,  XXXTV.,  18G0.  Lowenhardt :  "  Die  Berechnung 
und  die  Dauer  der  Schwangerscl.aft."  Arch.  f.  Gyn.,  III.  1872. 
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observed  by  Merriman  and  James  Reid,  the  duration  being  calcu- 
lated from  the  last  day  of  menstruation. 

28  were  delivered  in  the  37th  week — 253  to  259  days. 

64  „  „  „  38th  „  260  to  266  „ 

102  „  „  „  39th  „  267  to  273  „ 

177  „  „  „  40th  „  274  to  280  „ 

140  „  „  „  41st  „  281  to  287  „ 

81  „  „  „  42nd  „  288  to  294  „ 

39  „  „  „  43rd  „  295  to  301  „ 
13  „     ■    „  „  44th  „  302  to  308  „ 

6  „  „  „  45th  „  309  to  315  „ 

Calculation  of  probable  date  of  delivery. — The  most 
convenient  practical  ride  for  calculating  the  date  of  delivery  is  based 

upon  the  fact  that  278  days  is  the  average  time  from  the  termina- 
tion of  the  last  menstrual  period,  taking  the  mean  of  the  observations 

of  different  authors.  Hence  we  get  the  following  table  for  calculat- 
ing the  date  of  delivery. 

Average  duration  278  days. 
From  Jan.   1  to  Oct. 1=273  (274)  days- -Add  5  (4)  days. 

Feb.  1  to  Nov. 1=273  (274) » 
„  5(4) » Mar.  1  to  Dec. 1  =  275 

„  3 

» 
)> Apr.  1  to  Jan. 1=275 >> 

w  3 
J>" 
May  1  to  Feb. 1  =  276 » 

„  2 

5) 

JJ June  1  to  Mar. 1  =  273  (274) 
»  5(4) J> 

)J July  1  to  Apr. 1=274  (275) » „  4(3) » 

5> Aug.  1  to  May 1=273  (274) 

5J 

»  5(4) 
)) 

» Sept.  1  to  June 1=273  (274) n 
»  5(4) 

>J 
Oct.   1  to  July 1=273  (274) » »    5  (4) J> 

5) 
Nov.  1  to  Aug. 
Dec.  1  to  Sept. 

1  =  273  (274) 

5  (4) 

5J 
J> 1  =  274  (275) 

>> 

»  4(3) » 

In  the  above  table  the  figures  in  brackets  are  to  be  used  in  leap- 
year  in  place  of  the  others.  The  mode  of  using  it  may  be  explained 
by  examples.  Suppose  the  last  menstrual  period  ended  on  Jan.  10, 
then  Oct.  10  will  be  273  days  (or  in  leap-year  274  days)  ;  add  5 
days  (or  in  leap-year  4  days)  to  make  up  the  average  interval  of 
278  days;  this  will  give  Oct.  15  as  the  most  probable  date  for 
delivery,  which  is  likely  to  take  place  within  about  a  week  on  one 
side  or  the  other  of  that  date.  Again,  suppose  the  last  menstrual 
period  ended  on  March  29,  then  Dec.  29  will  be  275  days  ;  adcl  3 
•lays  to  make  up  the  average  interval  of  278  days,  this  will  give 
Jan.  1  as  the  most  probable  date  for  delivery. 

K 
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The  following  rule,  which  may  be  carried  in  the  head,  will  give 
the  same  results  as  the  above  table  within  one  day,  which  is  a 
difference  of  little  consequence,  where  exact  determination  is  impos- 

sible. Take  the  date  of  the  end  of  last  menstruation  ;  from  this 
reckon  nine  calendar  months  forward,  or  what  is  equivalent  to  the 
same  thing,  three  months  back  ;  if  the  end  of  February  is  included 
in  the  nine  months  add  5  days  (in  leap-year  4  days),  if  not,  add 
3  days.  Thus,  suppose  Feb.  1 0  the  last  day  of  menstruation  ; 
reckon  9  montha  forward  to  Nov.  10,  and  add  5  days;  this  will 
give  Nov.  15  as  the  most  probable  date  of  delivery.  This  rule  is 
exactly  correct  for  nine  months  out  of  the  twelve  ;  for  the  remaining 
three  it  gives  an  error  of  only  one  day.  If  it  be  preferred  to  reckon 
from  the  first  day  of  menstruation  instead  of  the  last,  or  if  the 
record  of  the  former  day  only  be  preserved,  the  average  duration 
may  be  reckoned  at  282  days  instead  of  278,  and  the  same  rule 
applied,  with  the  addition  of  four  days  extra. 

In  confirmation  of  the  calculation  derived  from  the  date  of  last 

menstruation,  the  date  of  quickening,  which  is  on  the  average  at 
about  the  seventeenth  week,  may  be  enquired  for,  although  it  varies 
so  much  in  different  women,  that  no  very  positive  inference  can  be 
deduced  from  it.  Still,  it  is  valuable  as  a  confirmation,  if  it  agrees 
with  the  result  obtained  from  the  date  of  last  menstruation,  while, 

if  there  is  a  very  wide  discrepancy,  this  may  lead  to  the  detection 
of  cases  in  which  either  there  is  menstruation  for  a  period  or  two 

after  conception,  or  in  which  conception  occurs  during  a  period  of 
amenorrhcea.  If,  therefore,  the  date  of  quickening  is  very  widely 

apart  from  what  is  supposed  to  be  the  seventeenth  week,  it  is  well 

to  estimate  the  size  of  the  uterus  by  abdominal  examination.  This 

should  be  done  in  any  case  where  it  is  of  importance  to  have  a 

correct  estimate  of  the  date  of  pregnancy,  as  when  premature  labour 

is  to  be  induced  in  cases  of  pelvic  contraction.  The  position  of 

the  fundus  uteri  at  the  several  months  has  been  already  described. 

(See  p.  98.)  The  estimate  may  best  be  made  in  the  middle 

months  of  pregnancy,  from  the  fourth  to  the  seventh,  and  it  must 

be  remembered  that  the  height  generally  assigned  to  the  fundus  uteri 

at  the  fifth  and  sixth  months  is  too  low,  and  that  the  fundus  generally 

reaches  the  level  of  the  umbilicus  at  the  fifth  calendar  month  or  soon 

after,  not  at  the  sixth.  The  distance  of  the  imibilicus  from  the 

pelvis,  however,  varies  in  different  cases,  and  there  are  two  methods 

which  give  a  more  accurate  result,  the  first  that  of  measuring  the 

height  of  the  fundus  uteri  above  the  pubes,  tbe  second,  that  of 

measuring  the  length  of  the  foetus  itself,  as  it  lies  within  the  
uterus. 

For  the  first  method,  the  position  of  the  fundus  is  made  out  
by 

palpation  and  percussion,  and  the  distance  from  the  
point  so  de- 
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termined  to  the  pubes  is  measured  by  callipers.  In  order  to 

ascertain  the  length  of  the  foetus  in  utero,  one  arm  of  the  callipers 
is  introduced  into  the  vagina,  and  placed  upon  the  lowest  point  of 
the  head,  the  uterine  wall  intervening,  the  other  arm  is  placed  on 
the  outside  of  the  abdomen  on  the  highest  part  of  the  breech. 

For  results  of  value  to  be  obtained  from  the  method  of  estimating 
the  height  of  the  fundus  uteri,  it  is  necessary  that  the  foetus  should 
be  normally  placed  in  the  uterus.  The  other  method  is  available 
whenever  the  long  axis  of  the  foetus  can  be  brought  into  such  a 
position  that  it  can  be  measured  by  the  callipers. 

The  figures  in  the  first  two  columns  of  the  following  table  are 

mainly  taken  from  those  of  Sutugin,*  which  do  not  differ  greatly  from 
the  results  obtained  by  Ahlfeld.t  The  height  of  the  fundus  uteri 
above  the  pubes  may  also  be  estimated  by  a  tape  measure ;  but 
this  does  not  give  so  accurate  a  result  as  measurement  by  callipers. 
The  average  measurements  taken  by  this  method,  according  to 
Spiegelberg,^  are  given  in  the  last  column  of  the  following  table. 
The  figures  in  the  lower  part  of  the  first  column,  from  the  twenty- 
sixth  to  the  sixteenth  week,  are  based  upon  my  own  observation, 
the  averages  given  by  Sutugin  being  taken  from  only  one  or  two 
cases. 

Week  of 
pregnancy. 

Height  of  fundus 
uteri  above  pubes 

measured  by 
callipers. 

Length  of  foetus measured  in 
utero. 

Height  of  fundus uteri  above  pubes measured  by 
tape  (Spiegelberg). 

40 
Inches. 

  10-0 

Inches. 
  9-7  .... 

Inches. 
  132 

38 9-6   9'5  ....   130 
36 

9-3 
  92  .... 

  12-5 34 9-0   8-8  .... 

12-0 
32   8-7  ....   8-3  .... 

  11-5 30 8-3   7-9  ....   iro 
28 

  .7-8  -    7-6  .... 
  10-5 26 

  7-3   7-2   
24 6-6 

  1  8-5 22 6-0 
20 

5-4 
18 4-7 
16 

4-0 

According  to  all  three  authors,  the  height  of  the  fundus,  in  the 

Gr'.  SattndSd:Vrm!t8?5.th0  °'  g"Wto &°"   ̂   ̂   °f 
Bd+. iiBP!s^mungen  der  Gri;s8e      des  Mtet3  d6r  Frucht"        fur  Q?™*-> t  Lehrbuch  der  Gobursthulfe,  2nd  ed.,  p.  ill. 
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horizontal  position  of  the  woman,  continues  to  increase  progressively 
even  in  the  last  few  weeks  of  pregnancy,  and  the  sinking  of  the 
fundus  in  the  last  two  or  three  weeks,  so  often  spoken  of,  exists 
only  in  the  standing  position.  The  method  of  measuring  the  foetus 
itself,  instead  of  the  height  of  the  fundus,  is  preferable,  especially 
in  cases  of  pelvic  contraction,  when  the  foetal  head  cannot  lie  par- 

tially in  the  pelvis,  and  the  fundus  is  therefore  unduly  elevated. 

Hygiene  of  pregnancy. — Pregnancy  being  a  natural  physio- 
logical condition,  the  ordinary  mode  of  life,  provided  it  is  a  healthy 

one,  should  not  be  too  much  departed  from.  Under  normal  cir- 
cumstances, an  increased  supply  of  nourishing  food  is  generally 

required,  but  it  should  be  given  in  the  most  digestible  form  It  is 
of  great  importance  to  keep  up  a  reasonable  amount  of  exercise  in 
the  open  air,  to  preserve  the  muscular  system  in  good  tone.  Women 

of  the  labouring  class,  who  work  in  the  open  air  throughout  preg- 
nancy, pass  through  their  confinements  with  much  greater  ease  than 

those  who  lead  sedentary  lives.  It  is  reasonable  to  expect  that 

women  who  spend  a  great  part  of  the  day  in  bed,  or  on  the  sofa, 

will  be  ill-prepared  for  the  severe  muscular  effort  required  in 
labour.  On  the  other  hand,  excessive  fatigue,  strains,  and  the 

lifting  or  carrying  heavy  weights  are  to  be  avoided.  Women  should 
be  protected  as  far  as  possible  from  any  fright,  mental  shock,  mental 
distress,  or  undue  excitement.  Constipation  is  to  be  guarded  against 

by  diet  as  far  as  possible,  but  violent  purgatives  should  be  avoided. 

Baths  may  be  used  according  to  the  ordinary  custom,  and  the 

genitals  should  be  frequently  washed  with  warm  water  ;  but  some 

degree  of  caution  is  required  as  to  vaginal  injections.  They  may 

be  used  if  there  is  leucorrhcea,  but  they  should  neither  be  very  hot 

nor  very  cold,  and  the  injection  should  not  be  made  with  much 
force.  It  is  not  usual  to  abstain  from  marital  intercourse  during 

pregnancy,  although  in  this  respect  the  animals  set  an  example  to 

the  human  race.  Coitus  is,  however,  a  frequent  cause  of  abortion, 

and  much  moderation  is  desirable,  especially  during  the  first  four 

months.  If  a  woman  has  aborted  before,  or  if  there  are  symptoms 

of  threatened  abortion,  abstinence  during  at  least  the  earlier  part  of 

pregnancy  should  be  advised. 

The  dress  should  be  such  as  to  avoid  all  undue  pressure.  Garters 

should  be  discarded,  as  tending  to  promote  varicose  dilatation  of  the 

veins.  Stays,  if  worn,  should  be  made  to  expand.  It  is  better, 

however,  to  use  no  stays,  but  have  each  skirt  of  petticoat  or  dress
 

attached  to  a  bodice,  so  as  to  hang  from  the  shoulders.  In  m
ulti- 

paras, if  there  is  a  pendulous  abdomen,  from  laxity  of  the  abdominal 

walls,  involving  a  tendency  to  anteversion  of  the  uterus,
  an  abdo- 

minal belt  should  be  worn.    Great  care  should  be  taken  that  the 
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stays  do  not  press  upon  the  nipples  and  flatten  them.  If  the  nipples 
are  already  flattened,  a  guard  may  be  worn  over  them,  and  this 
may  tend  to  promote  their  development,  but  they  should  not  be 
actively  drawn  out.  The  nipples  may  be  hardened,  in  preparation 
for  lactation,  hy  washing  them  daily  with  spirit  and  water.  This 
care  is  especially  desirable  in  primiparse,  or  if  there  have  been  sore 
nipples  in  a  previous  lactation. 

The  special  disorders  of  pregnancy  will  be  considered  hereafter. 
The  general  principle  is  to  exhort  women  to  endure  the  minor 
inconveniences  as  unavoidable  for  the  time,  and  specially  to  avoid 
any  unnecessary  activity  in  treatment. 



CHAPTER  XI. 

LABOUR. 

Labour  has  to  be  regarded  in  two  aspects,  first  as  a  series  of  vital 
actions  to  effect  delivery,  secondly  as  a  mechanical  process,  the  course 
of  which  depends  upon  the  motor  forces  which  act,  and  the  resist- 

ances which  are  called  into  play  by  the  relations  of  the  passenger 
to  the  passages  through  which  it  has  to  pass.  The  physiological 
and  clinical  phenomena  of  labour  will  here  be  first  considered. 

Causes  which  determine  labour. — The  reason  why  labour 
comes  on  so  regularly  at  a  definite  time  is  not  fully  understood. 
There  is  reason  to  believe  that  menstrual  periodicity  has  something 
to  do  with  it.  The  irritability  of  the  uterus  increases  progressively 
throughout  pregnancy,  and  it  is  thought  that,  although  ovulation  is 
suspended,  the  menstrual  nisus  does  to  some  extent  continue,  and 
that  the  uterine  contractions  which  are  periodically  taking  place 
become  more  active  at  the  times  when  menstruation  woidd  have 

occurred.  Accordingly  abortion  or  miscarriage  is  more  likely  to 
occur  at  such  a  time.  It  is  only  necessary  for  the  ordinary  uterine 
contractions  to  be  intensified  up  to  the  point  at  which  they  begin 
to  cause  some  dilatation  of  the  internal  os  and  pressure  of  the  mem- 

branes against  it ;  and  then  the  reflex  mechanism  is  started  by  which 
the  process  of  labour  thenceforth  goes  on  automatically.  It  appears 

that  the  uterine  irritability  and  the  stimulus  reach  a  sufficient  inten- 
sity to  bring  this  about  generally  at  the  time  when  the  tenth  men- 

strual period  would  have  occurred.  It  remains,  however,  to  explain 
why  this  should  happen  at  the  tenth  menstrual  period  and  not  at 

any  other,  and  this  cannot  be  done  in  a  fully  satisfactory  manner. 
It  cannot  be  due  simply  to  the  magnitude  of  the  uterine  contents 

having  reached  a  certain  point,  for,  when  there  is  an  excessive  secre- 
tion of  liquor  amnii,  a  more  extreme  distension  may  be  produced  in 

the  earlier  months  of  pregnancy  without  bringing  on  labour.  In 

many  cases  of  twin  pregnancy  also,  any  given  degree  of  uterine  dis- 
tension would  be  reached  at  an  earlier  stage. 

In  connection  with  the  explanation  of  the  onset  of  labour,  the 

following  facts  have  also  to  be  explained  :   (1)  In  extra-uterine 
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foetation,  if  the  foetus  lives  up  to  the  end  of  the  ninth  month,
  there 

is  a  kind  of  false  labour  at  that  time,  a  decidual  membrane  is  expelle
d 

from  the  uterus,  and  the  foetus  dies  about  the  same  time.  (2)  When 

one  foetus  dies  in  the  case  of  twins,  it  is  frequently  retained 

within  the  uterus  until  the  other  has  reached  maturity,  and  is  then 

expelled  with  it.  (3)  An  ovum  sometimes  perishes  in  the  earlier 

part  of  pregnancy,  but  is  retained  within  the  uterus  for  months,
 

and  sometimes  is  oidy  expelled  at  the  end  of  the  ninth  month. 

One  of  the  most  plausible  theories  is  that  proposed  by  Sir  James 

Simpson,  that,  when  the  foetus  approaches  maturity,  a  change,  namely, 

fatty  degeneration,  takes  place  in  the  decidua,  preparing  it  for  sepa- 
ration from  the  uterus,  and  somewhat  analogous  to  the  change  in 

the  stalk  of  a  fruit,  causing  its  separation  from  the  tree  when  the 

fruit  is  ripe.  In  consequence  of  this  fatty  degeneration  the  ovum 

is  supposed  to  begin  to  act  like  a  foreign  body,  irritating  the  uterine 

nerves,  and  sending  a  reflex  stimulus  to  the  nervous  centres  by 
which  uterine  contractions  are  excited.  This  view  might  explain 

the  causation  of  false  labour  in  cases  of  extra-uterine  pregnancy,  and 

perhaps  also  the  death  of  the  extra-uterine  foetus  at  full  term,  since 

an  analogous  change  may  take  place  in  the  extra-uterine  placenta.* 
Spiegelberg  proposes  the  theory  that  about  full  term  some  change 

takes  place  in  the  nutritive  requirements  of  the  foetus,  so  that  it 
requires  some  substance  not  supplied  through  the  placenta,  and  dies 
if  it  does  not  obtain  it ;  that  on  the  other  hand  it  no  longer  requires 

some  substance  hitherto  supplied  to  it,  that  this  substance  accumu- 
lates in  the  maternal  blood,  acts  as  a  chemical  irritant  to  the  nervous 

centres,  and  so  induces  uterine  contractions.  There  seems  to  be  no 

evidence  to  support  this  theory,  and  neither  this  nor  the  last- 
mentioned  will  account  for  a  blighted  ovum  being  discharged  at  the 
end  of  the  ninth  month.  It  appears  possible,  therefore,  that  one  of 
the  elements  of  the  causation  may  be  a  periodicity  inherent,  in  some 
inexplicable  manner,  in  the  nervous  centres,  and  no  more  to  be 

accounted  for  than  the  menstrual  periodicity  of  twenty-eight  days, 
which  itself  also  appears  to  have  its  seat  in  the  nervous  centres. 

The  essential  element  in  the  process  by  which  the  foetus  is 
expelled  consists  in  the  contractions  of  the  uterus  ;  the  auxiliary 
force  supplied  by  the  voluntary  muscles  is  only  a  minor  factor. 
This  is  proved  by  the  fact  that,  in  cases  of  paraplegia,  where  the 
abdominal  muscles  are  paralysed,  labour  may  be  completed  in  a 
natural  manner,  while  on  the  other  hand,  in  uterine  inertia,  where 

*  According  to  Leopold :  "  Studien  uber  die  Schleimhaut  des  Uterus,"  Arch,  f . Gyntek.,  XI.,  p.  49,  fatty  degeneration  of  the  decidua  before  labour  is  not  a  constant 
occurrence,  but  there  is  always  a  change  in  the  layer  where  separation  is  to  take  place, consisting  of  a  thinning  of  the  trabecule  winch  hold  together  the  network  of  spaces which  exists  at  that  level  of  the  decidua. 
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the  pains  are  absent,  no  voluntary  effort  can  make  the  labour 
progress. 
Nervous  Mechanism  of  uterine  contractions. — The 

uterus  is  quite  independent  of  any  direct  control  of  volition.  Con- 
tractions may  go  on  rhythmically  when  a  woman  is  perfectly  insen- 

sible from  apoplexy,  from  the  coma  of  puerperal  convulsions,  or  the 
narcosis  of  anaesthetics.  It  is,  however,  much  under  the  indirect 
influence  of  emotions.  The  accoucheur  often  finds  disagreeable  evi- 

dence of  this  fact  when,  in  the  case  of  a  sensitive  woman,  his  entry 
into  the  room  is  sufficient  to  banish  the  pains,  which  just  before 
were  recurring  regularly.  If  he  takes  his  leave  in  impatience,  the 
pains  are  apt  to  return,  and  the  child  to  be  bom  quickly  in  his 
absence.  Again,  it  is  found  greatly  to  conduce  to  the  favourable 

progress  of  labour  to  keep  up  the  woman's  courage  and  hopeful  anti- 
cipation of  its  conclusion.  The  effect  of  mental  shocks  or  sudden 

frights  in  bringing  on  premature  uterine  contractions  is  well  known. 

In  protracted  labour  also,  the  effect  on  the  woman's  mind  of  pre- 
parations for  the  application  of  forceps  sometimes  acts  as  such  a 

stimulus  to  the  pains  that  artificial  assistance  becomes  needless. 

After  delivery  not  only  will  suckling  induce  a  sympathetic  con- 
traction of  the  uterus,  but  the  maternal  emotions  induced  by  seeing 

the  infant  have  the  same  effect.  In  these  cases  a  stimulus,  or  in 
some  cases  even  an  inhibitory  action,  must  be  transmitted  from  the 
brain  to  the  centres  in  the  spinal  cord. 

The  chief  causes  of  uterine  contraction  are  two  :  first,  periodic 
centric  discharge  of  nervous  energy  ;  secondly,  reflex  stimulus.  The 
centric  discharges  of  energy  are  manifested  throughout  pregnancy  by 
the  periodic  gentle  uterine  contractions,  alternating  with  relaxation. 
The  tendency  to  periodic  discharge  is  preserved  during  labour, 
when,  though  receiving  a  more  or  less  constant  afferent  impulse 
from  the  nerves  of  the  uterus  and  vagina,  the  spinal  centres  send 
out  their  stimulus  to  the  uterus  only  at  intervals.  The  centric 

discharge  is  capable  of  being  excited  by  certain  substances  circu- 
lating in  the  blood,  such  as  ergot  and  other  drugs,  or  an  excess  of 

carbonic  acid.  It  is  probably  also  excited  by  some  morbid  material 
in  the  blood  when  premature  labour  is  brought  on  by  some  zymotic 

disease,  more  especially  small-pox,'  or  by  any  very  serious  illness  of the  mother. 

Reflex  stimulus  may  act  upon  the  uterus  in  two  ways,  either 

when  it  is  applied  to  sensitive  cerebro-spinal  nerves,  or  to  sympa- 
thetic nerves.  As  instances  of  the  first  we  have  the  uterine  con- 

tractions excited  by  suckling,  or  other  stimulus  applied  to  the 

breasts,  or  by  the  sudden  application  of  cold  to  any  part  of  the  sur- 
face of  the  body.    In  labour  the  pressure  of  the  head  upon  the 
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vagina  and  perineum,  external  pressure  upon  the  perineum,  or  the 

introduction  of  the  hand  into  the  vagina  to  make  an  examination, 

have  a  similar  effect  in  exciting  pains.  Of  reflex  stimulus  excited 

by  irritation  applied  to  sympathetic  nerves,  and  unaccompanied  by 

pain,  we  find  the  chief  instance  in  the  nerves  of  the  uterus  itself. 

If  the  ovum  is  dead  it  acts  like  a  foreign  body,  and  generally  soon 

excites  the  uterus  to  expel  it,  although  in  exceptional  cases  it  may 

be  retained  for  months.  It  acts  in  a  similar  way  as'  a  foreign  body 

if  the  membranes  are  separated  from  the  uterine  wall  over  a  con- 
siderable surface,  or  if  the  liquor  amnii  is  allowed  to  escape  and  let 

the  uterine  wall  come  into  close  contact  with  the  foetus.  Again,  the 

mode  of  inducing  labour  by  passing  up  a  bougie  between  the  mem- 
branes and  the  uterine  wall  and  leaving  it  there  is  an  instance  of 

reflex  stimulus  applied  through  sympathetic  nerves.  Further,  the 
irritation  caused  by  the  dilating  pressiire  of  the  bag  of  membranes 

or  the  fastal  head  upon  the  cervix  is  the  chief  element  in  the  mecha- 
nism by  which  labour  goes  on  automatically  when  once  started. 

Arrangement  of  nerve  centres  and  afferent  nerves. — 
Experiments  on  animals  appear  to  show  that  two  centres  for  uterine 
contraction  exist  in  the  spinal  cord,  one  in  the  medulla  oblongata 

and  one  in  the  lumbar  portion  of  the  cord,  and  also  that  the  sepa- 
rated uterus  may  have  in  some  degree  a  power  of  rhythmic  action, 

in  virtue  of  the  nerve  centres  contained  in  it.  The  centre  in  the 

medulla  must  be  the  centre  for  reflex  stimuli  transmitted  by  the 

cerebro-spinal  nerves  of  the  upper  part  of  the  body,  and  this  centre 
appears  to  be  excited  to  action  by  the  presence  of  an  undue  amount 

of  carbonic  acid  in  the  blood.  The  centre  in  the  lumbar  part  of 
the  cord  appears  to  be  that  more  immediately  governing  the  uterus. 
Stimuli  are  transmitted  to  it  through  the  cord  from  the  centre  in 
the  medulla,  and  indirectly,  in  the  case  of  emotions,  from  the  brain. 
The  nerves  carrying  the  stimulus  to  the  uterus  belong  to  the  sympa- 

thetic system,  but  these  derive  filaments  from  the  spinal  cord 
through  the  lumbar  and  sacral  nerves  which  join  the  sympathetic 
plexites.  The  body  of  the  uterus  is  supplied  chiefly  from  the 
inferior  aortic  plexus,  a  central  plexus  lying  upon  the  bifurcation  of 
the  aorta,  which  receives  branches  from  the  lumbar  ganglia  of  the 
sympathetic  as  well  as  from  the  spinal  nerves,  and  is  connected  with 
the  ovarian  (spermatic)  plexus.  Lower  down  the  inferior  aortic 
plexus  divides  into  two  hypogastric  plexuses,  one  -at  each  side, 
which  supply  the  rectum  and  the  vagina,  and  also  send  branches  to 
the  lower  part  of  the  body  of  the  uterus  and  the  cervix.  Branches 
from  the  hypogastric  plexus,  together  with  other  branches  from 
the  second,  third,  and  fourth  sacral  nerves,  unite  to  form  what  has 
been  variously  regarded  as  a  ganglion,  or  a  plexus  including  many 
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.ganglia,  and  has  been  called  the  ganglion  cervicale  uteri.  According 
to  Jastreboff,*  there  are  really  two  groups  of  ganglia,  the  anterior  or 
ntero-vesical  ganglia,  supplying  not  only  the  cervix,  but  the  body 
■of  the  uterus  and  bladder,  the  posterior  or  recto-vesical  ganglia 
supplying  mainly  the  rectum  and  vagina,  and  sending  branches  to 
the  broad  ligaments.  These  groups  of  ganglia  are  situated  behind 
and  at  the  side  of  the  upper  part  of  the  vagina.  In  pregnancy  they 
undergo  considerable  hypertrophy,  and  form  in  all  a  mass  an  inch 
and  a  half  or  more  in  length. 

Mode  in  which  the  uterus  contracts. — The  internrittent 

character  of  the  pains  in  labour  has  an  important  practical  advan- 
tage both  for  the  mother  and  foetus.  The  relaxation  of  the 

pressure  on  the  soft  parts  allows  their  circulation  to  go  on  freely 
between  the  pains,  and  so  diminishes  the  risk  of  damage  to  them 
from  prolonged  pressure.  The  intervals  of  rest  also  allow  both  the 
nervous  centres  and  the  general  system  of  the  mother  to  recover 
energy.  As  regards  the  foetus,  its  life  would  be  imperilled  by  the 

diminution  of  the  circulation  through  the  uterus  and  placenta  pro- 
duced by  uterine  contraction,  if  the  pains  were  continuous.  Thus, 

when  in  over-protracted  labour  the  uterus  gets  into  a  state  of  con- 
tinuous tetanic  contraction,  the  life  of  the  child  is  generally  lost, 

and  the  exhaustion  of  the  mother  soon  becomes  very  grave. 
The  contraction  of  the  uterus,  like  that  of  other  organs  having 

unstriped  muscular  fibres,  is  not  only  involuntary  but  peristaltic.  The 
peristaltic  action  is  not,  however,  of  a  very  obvious  kind,  as  is  proved 
by  the  very  different  accounts  which  have  been  given  of  it.  It  has 
often  been  said  that  the  contraction  begins  at  the  cervix,  spreads 
thence  to  the  fundus,  and  finally  returns  to  the  cervix  again.  The  truth 

appears  to  be,  that  it  begins  at  the  fundus  and  spreads  to  the  cervix. 

The  pressure  of  the  contracting  wall  on  the  licmor  amnii  would  natu- 
rally cause  bulging  of  the  bag  of  membranes  and  apparent  recession  of 

the  presenting  part  at  the  commencement  of  a  pain,  the  membranes 

being  unruptured,  a  circumstance  which  has  been  given  as  a  reason 

for  supposing  that  contraction  begins  at  the  cervix.  The  time 

•occupied  by  the  wave  of  contraction  in  spreading  over  the  uterus 

is,  however,  very  small  as  compared  with  the  whole  duration  of  a 

pain,  and  therefore  the  mechanical  effect  is  that  of  a  continuous 

and  not  of  a  peristaltic  contraction.  In  the  case  of  those  animals 

where  several  foetuses  are  contained  in  one  horn  of  the  uterus,  each 

foetus  in  turn  is  conveyed  to  the  vagina  by  a  true  peristaltic  action, 

and  the  direction  of  the  wave,  of  contraction  is  then  from  the 
fundus  to  the  cervix. 

•  "  On  the  Ganglion  Cervicale  Uteri."   Obst.  Trans.   Vol.  XXIH. 
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The  uterine  contractions  follow  a  certain  rhythm,  but  this
 

rhythm  varies  in  the  course  of  labour.  Each  pain  has  a  period  o
f 

increase,  a  period  of  greatest  intensity,  and  a  period  of  decl
ine. 

Then  follows  a  period  of  complete  relaxation,  considerably  longer 

than  the  whole  pain.  As  labour  advances  and  the  uterine  cavity 

becomes  smaller  by  the  progress  of  the  foetus,  the  uterine  walls 

necessarily  become  thicker.  The  pains  then  become  more  vigorous, 

especially  if  there  is  considerable  resistance,  and  at  the  same  time 

the  rhythm  is  altered.  The  intervals  become  less  in  proportion, 

and  in  each  pain  the  period  of  greatest  intensity  is  prolonged  while 

the  periods  of  increase  and  decline  become  relatively  less.  If  the 

uterine  muscles  and  nervous  centres  are  well  nourished,  the  inten- 

sity of  the  pains  is  increased  in  proportion  to  the  resistance  encoun- 
tered, so  long  as  the  woman  has  not  become  exhausted. 

So-called  polarity  of  the  uterus. — The  circular  muscular 
fibres  of  the  cervix  do  not  contract  in  conjunction  with  the  rest  of 

the  muscular  wall ;  but,  on  the  contrary,  there  is  a  nervous  corre- 
lation between  them  of  such  a  kind  that,  with  contraction  of  the 

body  of  the  uterus,  and  especially  with  regular,  rhythmical,  inter- 
mittent, expulsive  contractions,  such  as  occur  in  labour,  there  is 

associated  a  physiological  yielding  of  the  sphincter  muscles  of  the 
cervix,  including  both  internal  and  external  os.  Conversely,  when 
the  body  of  the  uterus  is  inactive,  the  circular  fibres  of  the  cervix 

are  generally  in  action,  and  mechanical  dilatation  of  the  cervix 
tends  to  excite  contraction  in  the  body  of  the  uterus.  These  facts 

were  made  the  basis  of  rather  a  fanciful  description  by  Reil,*  who 
held  that  in  the  uterus  contraction  and  expansion  are  forces 

naturally  in  ecpiipoise,  but  capable  of  polar  divergence.  His  view 
was,  that  in  the  unimpregnated  uterus  there  is  no  divergence  of  the 

forces,  contraction  predominating  ;  that  in  pregnancy  expansion 
retreats  to  one  pole,  the  fundus,  and  contraction  to  the  other  pole, 

the  cervix,  but  that,  on  the  onset  of  labour,  contraction  leaps  over, 

as  in  an  overcharged  jar,  from  the  cervix  to  the  fundus,  and  expan- 
sion retreats  to  the  cervix  ;  while,  after  delivery,  the  forces  again 

come  into  equipoise,  with  a  preponderance  of  contraction. 

The  term  "  polarity  of  the  uterus  "  may  be  a  convenient  one,  as 
a  concise  expression  of  the  facts,  but,  in  reality,  the  explanation  of 
the  phenomena  seems  to  be  a  simple  one,  and  to  show  no  real 
analogy  to  electric  polarity.  The  nervous  correlation  by  which  the 
action  of  the  detrusor  muscle  is  associated  with  physiological  yield- 

ing, not  merely  passive  stretching,  of  the  sphincter  muscle  which 
retains  the  contents  of  the  cavity  the  uterus  shares  with  other 

•  See  Reil,  Archiv.  f.  Physiologie,  VII.,  p.  415,  1807;  and  Champneys'  "Notes  on Uterine  Polarity,"  Obstct.  Journ.,  VII.,  1880. 
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hollow  viscera,  such  as  the  rectum,  and  bladder,  and  in  all  cases  the 
arrangement  subserves  the  same  obvious  purpose.  In  the  case  of 
the  uterus  the  physiological  yielding  and  relaxation  in  labour 
appear  to  affect  not  only  the  cervix,  but  the  muscular  wall  of  the 

vagina.  In  all  the  cases  spasm  of  the  sphincter  is  apt  to  be  associ- 
ated with  inactivity  of  the  expulsive  muscle.  In  the  uterus,  how- 
ever, there  seems  to  be  a  further  nervous  correlation.  In  order  to 

make  labour  go  on  automatically  when  once  started,  it  is  arranged 
that  the  stretching  of  the  cervix  by  the  bag  of  memhranes  or  the 
foetus  should  cause  hy  reflex  action  expulsive  contraction  of  the 
body.  The  same  tendency  is  shown  by  the  uterus,  to  some  extent, 
at  other  times,  even  when  unimpregnated.  Thus  in  cases  of 

hasmorrhage,  with  laxity  of  the  fundus  and  a  narrow  cervix,  me- 
chanical dilatation  of  the  cervix  will  sometimes  arrest  the  haemorr- 

hage by  stimulating  the  body  of  the  uterus  to  contract  and  close 

the  vessels.  Similarly,  at  any  stage  of  pregnancy,  mechanical  dila- 
tation of  the  cervix  will  generally  set  up  expulsive  pains.  Whether 

or  not  it  be  called  polarity,  this  relation  between  the  body  and  the 

cervix  is  frequently  exemplified  ;  and  when  from  any  nervous  aber- 
ration, whether  of  local  or  general  origin,  there  is  an  abnormal 

condition  of  the  one,  the  condition  of  the  other  is  usually  modified 

in  the  converse  direction.  Thus,  when  there  is  a  spasmodic  con- 
traction or  "trismus"  of  the  os  or  cervix  uteri,  there  is  almost 

always  a  deficiency  in  rhythmical  and  regular  expulsive  pains.  If 
the  os  can  be  dilated,  the  pains  will  generally  come  on  regularly, 

and  conversely,  if  rhythmical  pains  can  be  excited,  physiological 

yielding  of  the  os  and  cervix  will  generally  take  place.  It  is 

probable  that  in  the  gentle  uterine  contractions,  which  take  place 

apart  from  labour,  and  are  not  expulsive  in  their  functions,  the 

strong  sphincter  fibres  which  surround  the  internal  os  contract  with 

the  rest  of  the  body  of  the  uterus,  and  prevent  any  tendency  to 

dilatation.  Sometimes  this  may  be  observed  to  take  place,  even  in 

labour,  when  there  is  a  tendency  to  spasm  of  the  cervix,  associated 

with  deficiency  of  expulsive  pains,  especially  when  the  liquor  amnii 

has  escaped  prematurely.  The  effect  of  a  pain  may  then  be  actually 

somewhat  to  close  iip  the  internal  or  external  os,  instead  of  to  dilate 
it  further. 

Cause  of  the  pain  in  labour.— The  severe  pain  which 

almost  invariably  accompanies  labour  is  chiefly  twofold  in  its  origin. 

First,  there  is  the  pain  produced  in  the  uterine  muscle  itself  dur
ing 

its  contraction.  This  is  analogous  to  the  pain  of  colic,  and  is  probably 

due  to  compression  of  the  tense  filaments.  This  kind  of  pain  is  f
elt 

mainly  in  the  abdomen,  over  the  surface  of  the  uterus.  S
econdly, 

there  is  the  pain  produced  by  the  stretching  of  the  soft  p
arts,  the 
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pressure  upon  them,  and  also  by  the  strain  upon  the  uterine  liga- 
ments and  attachments,  when  the  uterine  contraction  meets  with 

much  resistance.  In  the  early  stage  of  labour  this  kind  of  pain  is 

due  to  the  stretching  of  the  cervix,  and  especially  of  the  margin  of 

the  external  os.  The  pain  so  produced  is  generally  a  dull,  aching 

pain,  and  is  felt  chiefly  over  the  upper  part  of  the  sacrum.  As  the 

foetus  advances,  pain  is  produced  by  stretching  of  the  vagina, 

and  especially  of  the  perineum  and  vaginal  outlet.  This  is  often  of 

a  violent  tearing  character,  and  very  intense,  especially  in  prinii- 

para?,  since  the  genital  passage  becomes  more  and  more  sensitive 

towards  its  outlet,  and  in  primiparse,  stretching  never  suffices,  and 

some  laceration  of  the  vaginal  outlet,  at  the  site  of  the  hymen,  is 
inevitable.  In  the  later  stage  of  labour  there  is  often  also  pain 

running  down  the  thighs,  and  violent  cramps  in  the  thighs  and  legs, 
due  to  pressure  upon  the  sacral  plexus.  The  intensity  of  the  pain 
of  labour  varies  very  greatly  in  different  persons,  in  some  degree  in 
accordance  with  the  amount  of  resistance  experienced,  but  more 

especially  in  proportion  to  the  nervous  susceptibility  of  the  patient. 

This  applies  especially  to  the  pain  produced  by  the  contraction  of 
the  uterine  muscle  itself.  This  in  some  cases  is  agonizing,  while  in 
others  it  is  very  easily  endurable.  In  very  exceptional  cases  labour 
is  gone  through  without  any  sensation  which  could  be  considered  as 

amounting  to  pain,  and  labour  has  even  commenced  during  sleep, 
and  been  completed  without  the  mother  being  awakened.  In  such 
cases  there  must  have  been  gradual  and  easy  dilatation,  and  so  little 

resistance,  that  a  very  slight  force,  perhaps  one  not  much  exceeding 
the  weight  of  the  child,  has  been  sufficient  to  effect  delivery. 

Effect  of  the  pains  on  the  general  system. — During  a 
pain  the  pulse  becomes  gradually  accelerated  till  the  pain  reaches 
its  height ;  as  the  pain  subsides  the  pulse  falls  again,  and  in  the 
interval  of  rest  returns  to  its  former  rate.  The  acceleration  at  each 

pain  may  be  as  much  as  from  20  to  24  beats  per  minute.  If 
labour  is  prolonged,  there  is  also  progressive  acceleration  of  the 
minimum  pulse-rate.  The  converse  effect  on  the  foetus,  of  diminu- 

tion of  the  heart-rate,  both  during  a  pain,  and  progressively  in 
prolonged  labour,  has  been  already  described  (see  p.  119).  There 
is  some  elevation  of  temperature  also  in  labour.  Normally  it  is 
but  slight,  but,  in  protracted  labour,  it  may  amount  to  as  much  as 
two  or  three  degrees  Fahrenheit,  In  sensitive  women,  who  feel  the 
labour-pains  very  acutely,  labour  may  give  rise  to  extreme  nervous 
disturbance.  Vomiting  is  frequent,  hysterical  manifestations  are 
not  uncommon  ;  and  sometimes  at  the  stage  of  most  acute  pain, 
when  the  head  i3  passing  the  vulva,  the  woman  loses  all  control 
over  herself,  and  becomes  scarcely  responsible  for  her  actions. 
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Rigors  sometimes  occur,  without  any  notable  elevation  of  tempera- 
ture, especially  about  the  time  of  full  dilatation  of  the  os,  and  the 

body  is  not  unfrequently  bathed  in  perspiration. 

The  Course  of  Parturition. 

Premonitory  symptoms. — For  a  week  or  two  before  de- 
livery, the  uterus  generally  sinks  deeper  into  the  pelvis,  while  the 

fundus,  in  the  upright  position  of  the  woman,  falls  more  forward, 
and  thus  becomes  lower.  Symptoms  of  pressure  on  the  chest  and 
epigastric  region  are  thereby  often  relieved.  From  the  increased 
pelvic  pressure,  there  is  often  frequent  micturition,  some  increase  of 
difficulty  in  walking,  and  the  vaginal  secretion  becomes  more  abun- 

dant. There  is  often  also  irritability  of  the  rectum  at  this  time  ; 

and  this,  when  it  occurs,  has  the  advantage  of  freeing  the  pelvis 
from  any  collection  of  faeces.  Exceptionally  in  primiparse,  as 

already  described  (see  p.  99),  the  internal  os  becomes  expanded 
by  painless  contractions,  so  that  the  bag  of  membranes  rests  upon 
the  external  os,  but  in  the  great  majority  of  cases  the  cavity  of  the 
cervix  remains  distinct  from  that  of  the  uterus  until  the  definite 

commencement  of  labour.  In  some  cases,  especially  in  pluriparse, 

no  premonitory  signs  at  all  are  noticed,  and  labour  begins  quite 
suddenly.  In  others,  besides  the  symptoms  already  mentioned,  the 
uterine  contractions  which  occur  throughout  pregnancy  increase  in 

degree,  and  eventually  become  manifest  to  the  woman  herself, 

although  they  are  manifest  earlier  on  examination  by  another 

person.  Such  slight  pains  may  recur  for  a  few  hours  every  evening 
for  several  successive  days,  and  occasionally  may  pass  off  altogether 

for  some  time  before  merging  into  actual  labour. 

Spurious  pains. — The  name  of  spurious  or  false  labour  pains 

is  given  to  pains  which  often  occur  during  the  stage  preliminary  to 

labour,  and  which  are  distressing  to  the  woman,  and  sometimes 

lead  her  to  send  for  her  medical  attendant,  in  the  belief  that  labour 

is  actually  in  progress.  They  consist  of  painful  uterine  contractions, 

which  are  generally  partial  and  irregular,  and  are,  at  any  rate, 

unaccompanied  by  any  physiological  yielding  of  the  cervix.  They 

are  distinguished  by  the  fact  that  they  produce  no  dilatation  of  the 

os  and  are  not  accompanied  by  the  copious  lubricating  secretion 

from  the  cervix,  which  is  poured  out  in  actual  labour.  Such 

spurious  pains  are  often  set  up  by  some  local  irritation,  such  
as 

digestive  disturbance,  or  accumulation  of  faeces,  and  are  then 

relieved  by  an  aperient  or  enema. 

The  three  stages  of  labour. — It  is  usual  to  divide  labour 

into  three  stages.    The  first  stage  is  that  of  the  dilatatio
n  of  the 
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cervical  canal  and  os  ;  the  second  or  expulsive  stage  comprises  the 

period  from  the  full  dilatation  of  the  os  up  to  the  complete  expulsion 

of  the  foetus  ;  the  third  stage  is  that  of  the  delivery  of  the  placenta. 

The  first  stage. — There  are  three  elements  in  the  mechanism  of 

dilatation  of  the  cervix  and  os  :  first,  the  mechanical  stretching  by 

the  hag  of  membranes,  or  part  of  the  foetus  projecting  into  the 

cervix  ;  secondly,  the  contraction  of  the  longitudinal  fibres  of  the 

uterus,  which  draw  the  cervix  open  ;  and  thirdly,  the  physiological 
relaxation  of  the  circular  fibres,  which  has  already  been  described 

(see  p.  138)  as  taking  place  in  conjunction  with  the  contraction  of 

the  body  of  the  uterus.  It  follows  from  the  principles  of  mechanics, 
that  the  effect  of  any  given  pressure  within  the  bag  of  membranes 

in  producing  a  tension  of  the  edge,  either  of  the  internal  or  external 
os,  is  directly  proportional  to  the  diameter  of  the  os,  and  therefore 
vanishes  when  the  os  is  very  small.  Hence,  if  the  os  is  closed  to 

begin  with,  some  dilatation  by  the  stretching  influence  of  the  longi- 
tudinal fibres  must  have  taken  place  before  the  mechanism  of 

dilatation  by  the  bag  of  membranes,  or  parts  of  the  foetus,  can  come 
into  play.  The  mechanical  action  of  the  dilating  part,  as  it  is 
pressed  into  the  cervix,  is  that  of  a  wedge  :  a  fluid  and  uniform 

wedge,  in  the  case  of  the  bag  of  membranes  ;  a  solid  and  irregular 
wedge,  in  the  case  of  the  head  or  other  part  of  the  foetus.  It 

follows  that  the  effect  produced  by  the  wedge  varies  according  to 
the  acuteness  of  its  angle  at  the  points  where  it  is  in  contact  with 

the  edge  of  the  os.  In  mathematical  language,  the  tension  produced 
on  the  edge  of  the  os  by  any  given  pressure  within  the  membranes 

is  directly  proportional,  not  only  to  the  diameter  of  the  os,  but  to 
the  sine  of  the  angle  which  the  tangent  to  the  projecting  bag  of 
membranes  (or  to  the  head  when  that  is  acting  as  dilator),  at  the 
point  where  it  touches  the  edge  of  the  os,  makes  with  the  plane  of 
the  os.  It  follows  that  the  dilating  force  vanishes  when  there  is  no 
projection,  and  becomes  greater  the  more  complete  is  the  projection. 
It  follows,  also,  that  it  becomes  progressively  more  and  more  effec- 

tive in  proportion  to  the  degree  of  dilatation  which  has  already 
been  produced.  It  will  hence  be  readily  understood  that,  why  it  is 
that,  when  the  membranes  are  ruptured,  either  naturally  or  arti- 

ficially, before  the  os  is  large  enough  to  allow  the  head  to  project 
much  through  it,  the  head  forms  an  extremely  bad  dilator  as  com- 

pared with  the  bag  of  membranes.  For  it  either  cannot  project  into 
the  os  at  all,  or  projects  so  little  as  to  form  an  extremely  blunt wedge  instead  of  an  acute  one. 

The  commencement  of  actual  labour  is  often  veiy  indefinite. 
The  slight  preliminary  pains,  which  have  been  already  mentioned 
become  more  marked,  though  still  at  first  slight  and  at  long  inter! 
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vals.  Generally  there  takes  place  also  a  discharge  of  mucus,  tinged 
with  blood.  This  depends  upon  separation  of  the  membranes  from 
the  uterus  near  the  internal  os,  or  upon  rupture  of  small  vessels  at 
the  edge  of  the  os,  and  it  therefore  indicates  that  the  pains  are 
beginning  to  be  effective  in  producing  dilatation.  It  is  well  known 

to  nurses  under  the  name  of  the  "  show,"  as  a  sign  that  labour  is 
really  commencing.    It  does  not,  however,  invariably  take  place. 

The  internal  os  is  the  first  to  yield  to  the  effect  of  the  pains,  and 
the  cervix  becomes  expanded  so  as  to  form  one  cavity  with  the 
body,  and  allow  the  bag  of  membranes  with  the  presenting  part  to 
rest  upon  the  external  os,  before  the  external  os  itself  undergoes  any 
notable  dilatation.  This  implies  that  a  sufficient  portion  of  the  bag 
of  membranes  must  have  been  detached  from  the  lower  part  of  the 

body  of  the  uterus  to  allow  the  bag  to  project  into  the  cervix,  and 
eventually  through  the  external  os.  The  pressure  of  this  detached 

portion  of  the  ovum,  acting  as  a  foreign  body,  serves  as  a  constant 
stimulus  to  the  uterus  to  further  contraction,  and  generally  thus 

ensures  the  speedy  expulsion  of  the  fetus,  although  in  some  excep- 
tional cases,  as  already  mentioned  (see  p.  99),  this  state  of  things 

continues  for  some  clays,  or  even  weeks,  before  active  labour.  To 

this  constant  stimulus  to  further  contraction  is  added  the  intermit- 

tent stimulus  of  pressure  on  the  cervical  nerves  produced  by  the 

pains  themselves.  This  stage  will  generally  have  been  reached 
before  the  medical  attendant  is  summoned.  If  an  examination  be 

then  made  during  a  pain,  before  the  os  is  much  dilated,  the  edge 

of  the  os  will  be  felt,  especially  in  primiparae,  as  a  thin,  tense, 

idmost  membranous  ring,  with  the  tense  bag  of  membranes  project- 

ing more  or  less  into  it,  ,  so  that  it  is  difficult  to  feel  the  presenting 

part  until  the  pain  has  passed  off.  After  a  time,  as  the  os  begins 

gradually  to  yield  to  successive  pains,  its  edge  becomes  softer, 

thicker,  and  more  tumid,  and  this  change  is  a  sign  that  dilatation 

will  thenceforth  proceed  more  rapidly.  In  parous  women  the  edge 

of  the  os  is  often  found  soft  and  thick  when  first  examined. 

The  amount  of  suffering  experienced  during  the  first  stage  of 

labour  varies  very  much  in  different  persons.  As  a  rule  the  woman 

is  able  to  be  up  and  about.  As  the  dilatation  advances  the  pains
 

recur  at  progressively  shorter  intervals,  but  each  pain  is  short,
  com- 

pared with  the  pains  of  the  expulsion  stage,  not  usually  exceeding 

a  minute  in  length.  As  a  general  rule  the  pain  consists  
of  uterine 

contraction  only,  and  the  muscles  of  expiration  are  
not  called  into 

play  as  auxiliaries.  The  woman  may  cry  out  freel
y  from  the 

severity  of  the  pain,  and  there  is  no  involuntary  
holding  of  the 

breath  for  expulsive  effort.  Towards  the  end  of  th
e  first  stag? 

the  pains  often  recur  more  frequently  than  the  m
ore  prolonged  and 
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vigorous  pains  of  the  expulsive  stage,  and  to  women  of  a  susceptible 
nervous  temperament  they  may  be  more  distressing,  partly  because 
the  woman  does  not  feel  that  progress  is  being  made.  When  the 

pains  are  frequent  the  pulse  may  become  more  rapid,  sometimes 
reaching  100,  but  falls  again  after  the  membranes  are  ruptured, 
and  there  are  longer  intermissions  between  the  pains.  Unless  the 

first  stage  has  been  very  long  jDrotracted,  and  provided  that  the  mem- 
branes are  not  ruptured,  this  increase  of  rapidity  in  the  pulse  is  not 

of  much  moment,  and  has  not  the  same  significance  as  a  rapid  pulse 

in  the  expulsive  stage.  As  the  os  is  dilating,  a  copious  lubricating 
secretion  is  poured  out  by  the  mucous  glands  of  the  cervix,  and  the 
vaginal  walls  become  relaxed  and  dilatable.  The  presence  of  this 

secretion  in  abundance  is  a  very  important  practical  sign  to  the 
accoucheur  that  the  labour  is  likely  to  be  completed  rapidly.  It  is 
of  value  not  only  from  its  own  mechanical  effect,  but  as  an  indica- 

tion that  the  vagina  as  well  as  the  cervix  is  passing  into  a  suitable 
condition  of  preparedness.  Like  the  lubricating  secretion  poured 
out  in  coitus,  it  is  greatly  under  the  influence  of  the  nervous 

system.  It  is  liable  to  be  deficient  when  there  is  a  tendency  to 
spasm  of  the  cervix,  or  a  deficiency  of  rhythmical  pains,  also  when 
there  is  any  source  of  irritation  either  from  any  abnormal  condition 
of  the  genital  passages  or  of  the  mother,  or  from  unduly  frequent 
examination  at  an  early  stage  of  labour.  It  is  also  more  likely  to 
be  deficient  if  labour  is  premature,  especially  if  induced  artificially. 

The  bag  of  membranes,  which  at  first  bidges  at  the  external  os  only 
in  the  form  of  a  watch-glass  (Fig.  86,  p.  187),  protrudes  more  and 
more  as  the  first  stage  advances,  and  eventually  may  form  a  sausage- 
shaped  swelling  in  the  vagina  (see  fig.  64,  p.  146),  and  even  protrude 
externally  at  the  vulva.  When  the  mechanism  of  nature  is  carried  out 
to  the  greatest  perfection,  the  membranes  have  just  such  a  strength 
that,  when  the  os  is  fully  dilated  to  the  width  of  the  expanded  vagina, 
and  not  till  then,  the  pressure  of  the  liquor  aninii  is  raised  by  the 
increasmg  pains  up  to  a  point  sufficient  to  rupture  them.  The  rup- 

ture generally  takes  place  at  the  bulging  part ;  the  liquor  amnii  in iront  of  the  head  then  flows  away,  and  a  portion  also  of  the  rest, 
lhe  head,  however,  being  pressed  down  into  the  cervix,  fills  it  up 
like  a  ball-valve,  and  retains  a  certain  part  of  the  liquor  amnii  A portion  of  this  is  retained  until  after  the  birth  of  the  foetus,  but generally  a  little  flows  away  at  the  commencement  of  each  succes- 

sive pain  the  uterine  pressure  beginning  to  affect  the  liquor  aninii before  it  has  pressed  the  head  into  firm  contact  with  the  whole 
border  of  the  os  uteri^  or  of  that  part  of  the  genital  canal  which  it is  entering.  Thus  the  longer  labour  is  protracted  the  more  closely, 
does  the.  uterine  wall  come  into  contact  with  the  foetus.    If  any 
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other  part  of  the  foetus  than  the  head  or  breech  presents,  almost  the whole  of  the  liquor  amnii  flows  away  immediately.    The  same  result 

Fig.  64. — From  a  frozen  section  of  a  patient  who  died  in  labour,  the  head  having 
entered  the  pelvic  cavity,  but  the  membranes  being  yet  unruptured.  L,  Liver ; 
S,  Stomach  ;  Pa,  Pancreas  ;  D,  Duodenum  ;  a,  Aorta ;  PI,  Tlacenta ;  oi,  us  inter- 

num ;  Bl,  Bladder;  nr.,  Os  externum Urethra ;  M,  Bag  of  membranes;  B, 
Rectum.    (After  C.  Braune.) 

happens,  if  from  contraction  of  the  pelvis  the  head  is  arrested  above 
the  brim,  and  so  prevented  from  descending  into  and  filling  up  the  os. 

The  termination  of  the  first  stage  must  be  defined  as  being  marked, 
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not  by  the  rupture  of  the  membranes  
but  by  the  complete  Matataon 

of  the  os  or  at  any  rate  by  its  dilatation 
 to  such  a  point  that  it  offei* 

no  ItXto  the  advaniof  the  presenting
  part.  When  the  rapture 

of  the  membranes,  either  by  nature  or  by
  art,  just  coincides  with 

such  dilatation,  it  marks  the  transition  from
  the  first  to  the  second 

Fig.  65.— From  the  same  section  as  figure  66,  the  foetus  being  removed.  Pi,  Placenta ; 
of,  Cavity  of  uterus ;  oi,  Os  internum ;  C,  Cavity  of  cervix ;  oe,  Os  externum ; 
V,  Vagina. 

stage.  The  cervix  uteri  is  then  converted  into  a  continuous  tube 

with  the  vagina  (see  Fig.  65),  the  vaginal  portion  of  the  cervix  merely 
remaining  as  a  flaccid  border  resting  flat  against  the  dilated  vagina 

(oe  Fig.  65}. L  2 
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More  frequently  there  is  no  very  well  defined  boundary  between 
the  first  and  second  stage.  The  membranes  give  way,  or  are  rup- 

tured artificially  before  dilatation  of  the  os  is  quite  complete.  The 
pains  then  acquire  the  character  of  those  of  the  second  stage,  and 
the  head  begins  to  advance,  while  there  is  still  a  rim  of  the  cervix 
overlapping  the  greater  diameter  of  the  head,  and  forming  a  part 
of  the  obstacle  to  its  progress.  The  effect  often  is  that  this  rim  of 
the  cervix  is  carried  down,  to  some  extent,  with  the  head  towards 
the  vaginal  outlet.  If  the  membranes  rupture  still  earlier,  before 
much  dilatation  of  the  os  has  been  effected,  the  first  stage  is  liable 
to  be  much  protracted,  and  the  child's  life  runs  a  greater  risk.  This 
occurs  more  frequently  in  primipara3,  in  whom  the  os  presents  a 
greater  resistance  to  dilatation.  So  long  as  the  membranes  are 
intact,  and  there  is  sufficient  liquor  amnii  present,  the  head  is  not 
pressed  down  at  all  into  the  os,  before  its  fidl  dilatation,  but  on  the 

contrary  recedes  during  a  pain.  The  child  being  thus  only  sub- 
jected to  the  equable  pressure  of  the  liquor  amnii  on  all  sides,  its 

circulation  is  not  likely  to  be  seriously  interfered  with. 
When  the  membranes  are  unusually  tough  and  are  not  ruptured 

artificially,  the  bag  of  membranes  may  be  expelled  quite  outside  the 
vulva,  and  even  the  head  may  pass  through  the  vulva  within  the 
unruptured  membranes.  The  membranes  then  generally  rupture 
about  the  situation  of  the  neck,  after  the  birth  of  the  head.  The 

child  is  popidarly  said  to  be  born  with  a  caul,  and  to  the  so-called 
caul  peculiarly  lucky  properties  have  been  superstitiously  attributed. 
Still  more  rarely  the  whole  ovum  may  be  expelled  entire,  and  the 
child  will  then  be  sivffocated  if  the  membranes  are  not  ruptured 

artificially.  The  uterus  acts  at  a  great  disadvantage  hi  propelling 
the  foetus  while  the  membranes  are  entire,  not  only  because  the 

body  to  pass  through  the  passages  is  larger,  but  because  it  does 

not  itself  gain  strength  through  the  diminution  of  its  cavity, 
and  consequent  thickening  of  its  walls,  on  the  escape  of  the  liquor 
amnii.  Such  an  event,  therefore,  is  only  likely  to  happen  when 
the  child  is  small  relatively  to  the  pelvis,  and  the  quantity  of  liquor 

amnii  also  comparatively  small.  Occasionally  a  certain  amount  of 

water  escapes  early  in  labour,  and  a  bag  of  membranes  is  neverthe- 
less afterwards  found  presenting.  This  generally  depends  on  the 

membranes  having  been  ruptured  not  at  the  os  but  higher  up 

within  the  uterus,  so  that  after  the  escape  of  a  portion  of  the  liquor 

amnii,  the  opening  is  more  or  less  closed  by  the  pressure  of  the 

presenting  part.  More  rarely  there  is  fluid  between  the  chorion 

and  amnion,  and  two  bags  of  membranes  may  then  be  ruptured  in 

succession.  Occasionally  also  fluid  is  said  to  be  secreted  between  the 

chorion  and  the  uterine  wall,  and  to  be  expelled  with  the  early  pains. 
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Mode  in  which  the  cervix  and  vagina  expand. — The  soft  parts 
which  close  the  pelvic  cavity  below  and  form  the  pelvic  floor,  as 

seen  in  antero-posterior  section,  may  be  regarded  as  made  up  of  two 

triangles,  the  anterior  and  posterior  pelvic  triangles.*  The  ajjex  of 
the  anterior  triangle  is  at  the  cervix  uteri,  its  base  at  the  pubes.  The 
apex  of  the  posterior  triangle  is  at  the  edge  of  the  perineum,  its  base  is 
formed  by  the  lower  part  of  the  sacrum  and  the  coccyx.  The  two 
triangles  are  separated  by  the  vagina,  which  forms  a  transverse  slit, 
the  weakest  part  of  the  pelvic  floor,  and  allows  one  triangle  to  slide 

upon  the  other  to  some  extent  (see  Fig.  66).  Of  the  two  the 
anterior  triangle  is  the  most  moveable,  since  its  base  only  is  fixed, 

Fig.  66.-Diagrammatic  vertical  section,  to  illustrate  the  relations  of  the  uterus  and vagina  m  the  virgin,  the  bladder  being  nearly  empty. 

and  its  apex  moves  up  and  down  with  the  cervix  uteri.  The  lower 
side  of  the  posterior  triangle  has  its  mobility  limited  by  its  close 
connection  with  the  lower  end  of  the  rectum,  which  is  held  in  place by  strong  muscles,  the  levator  ani  and  others. 

The  mode  in  which  the  vagina  expands  in  labour  is  shown  by 
Braime  s  frozen  sections  (Figs.  64,  65,  pp.  146,  147).  The  anterior pelvic  triangle  is  drawn  upwards,  while  the  posterior  pelvic  triangle  is 

»  See  Hart :  "  Atlas  of  Female  Pelvic  Anatomy,"  pp.  57_ 67. 
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puslied  downward  by  the  advancing  head.  The  two  triangles  thus 
open  to  let  the  fetus  pass  like  double  swing  doors,  which  swing  open 
in  opposite  directions,  and  thus  convert  the  vagina  into  a  wide  canal. 

The  tension  produced  by  the  contraction  of  the  longitudinal  fibres 
of  the  uterus  necessarily  exercises  an  upward  traction  upon  the 
cervix  to  which  they  are  attached.  The  anterior  pelvic  triangle  is 
free  to  yield  to  this  traction  and  is  accordingly  drawn  upward,  so 
that  the  bladder  is  elevated  above  the  pubes  (see  Fig.  64,  p.  146),  and 
the  peritoneum  is  stripped  off  it.  The  anterior  margin  of  the  os  ex- 

ternum (oe,  Fig.  65,  p.  147)  becomes  higher  in  reference  to  the  plane 
of  the  brim  than  the  posterior  margin.  The  anterior  margin  of  the 
os  internum  (oi,  Fig.  65)  is  also  elevated  as  much  as  1.8  inches 
higher  above  the  plane  of  the  brim  than  the  posterior  margin. 
The  longitudinal  tension  has  also  the  effect  that  the  cervix  is  greatly 
elongated  as  well  as  expanded  laterally,  and  its  walls  are  thereby 

the  more  thinned.*  Since  the  posterior  pelvic  triangle  cannot  be 
drawn  upwards  as  a  whole,  but,  on  the  contrary,  is  driven  down- 

ward by  the  advancing  head  (see  Fig.  64,  p.  146),  the  posterior 
wall  of  the  uterus,  especially  of  the  cervix,  is  more  thinned  than 
the  anterior.  Hence  arises  the  greater  liability  to  rupture  at  the 
posterior  wall. 

Caput  succedaneum  in  the  first  stage. — If  the  mem- 
branes are  ruptured  before  the  os  is  fully  dilated,  and  especially  if 

the  dilatation  is  long  deferred  and  the  pains  active,  an  effusion  of 
serum  takes  place  beneath  that  part  of  the  scalp,  or  other  presenting 
part  of  the  foetus,  which  projects  into  the  os,  and  so  is  unsupported,  in 

consequence  of  the  pressure  to  which  all  the  rest  of  the  foetus  is  sub- 
jected. In  addition  to  the  serum  a  small  quantity  of  blood  may 

also  be  effused.  The  swelling  thus  produced  is  called  the  caput 
succedaneum,  and  it  may  form  a  prominence  elevated  for  half  an 
inch  or  more  above  the  surface  of  the  cranial  bones.  It  renders 

the  shape  of  the  head  more  sharply  conical,  and  thus  better  adapted 

for  the  wedge-like  action  of  dilating  the  cervix.  It  therefore  tends 

to  compensate  in  some  small  degree,  for  the  loss  of  the  bag  of  mem- 
branes as  a  dilator.  The  position  of  the  caput  succedaneum  as 

regards  the  foetus  will  be  considered  hereafter  in  reference  to  the 
mechanism  of  labour. 

Second  or  Expulsive  stage. — As  soon  as  the  membranes 

*  It  is  not  certain  that  the  great  elevation  of  the  os  internum  above  the  level  of  the 
brim  shown  in  figure  65,  is  to  be  regarded  as  a  usual  occurrence  in  normal  labour.  It 
is  true  that  the  pelvis  is  not  contracted,  but  the  membranes  are  stiU  intact  although 
the  os  is  fully  expanded,  and  the  second  stage  of  labour  so  far  advanced  that  the  head 
is  resting  on  the  pelvic  outlet.  Labour  may  have  been  prolonged,  therefore,  in 
consequence  of  the  failure  of  the  membranes  to  rupture  earlier. 
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are  ruptured,  if  the  os  has  reached  the  stage  of  full  dilatation,  or 

nearly  so,  the  character  of  the  pains  is  completely  altered.  This 

arises  from  two  causes ;  first,  because  the  cavity  of  the  uterus  is 

diminished,  and  its  walls  thereby  rendered  thicker  and  their 

muscular  power  stronger  ;  secondly,  because  there  is  an  increase 

of  reflex  stimulus,  from  the  walls  of  the  uterus  coming  into  contact 

with  the  foetus,  and  the  cervix  and  vagina  being  pressed  upon  by 

the  hard  head  instead  of  the  elastic  bag  of  membranes.  Immediately 

after  the  rupture  of  the  membranes,  the  uterus,  contracting  round 

the  foetus,  appears  to  take  a  rest  for  a  short  time.  Then  the  pains 

recur,  and  are  now  much  more  powerful  and  prolonged,  each  pain 

lasting  sometimes  a  minute  and  a  half,  or  two  minutes,  instead  of 

less  than  a  minute.  At  first  the  pains  are  often  at  longer  intervals 

than  those  of  the  latter  part  of  the  first  stage,  and  the  pulse,  in 

consequence,  becomes  qiueter  between  the  pains.  As  labour  ad- 
vances they  become  again  more  frequent,  and  as  the  head  begins  to 

press  upon  and  pass  through  the  vulva,  pains  often  come  in  quick 
succession,  with  hardly  any  perceptible  interval,  until  the  head  is 
born.  In  the  expulsive  stage,  not  only  are  the  uterine  contractions 

more  powerful,  but  the  woman  now  instinctively  aids  them  by  the 

expiratory  muscles,  which  act  as  they  do  in  defecation.  These  bear- 
ing-down efforts,  though  they  are  made  instinctively,  are  to  some 

extent  under  the  control  of  the  will.  In  order  to  fix  the  pelvis  and 
the  chest,  the  woman  involuntarily  places  her  feet  against  some 

support,  such  as  the  foot  of  the  bed,  and  clutches  something  with 
her  hands,  such  as  a  long  towel  tied  to  the  foot  of  the  bed.  A  deep 
breath  is  first  taken,  and  then  the  glottis  is  closed,  and  all  the 
expiratory  muscles  put  into  strong  action.  The  abdominal  pressure 

so  produced,  besides  its  own  direct  mechanical  effect,  probably 

stimidates  the  uterus  to  more  vigorous  contraction.  In  consequence 
of  this  action  of  the  auxiliary  muscles,  the  character  of  the  cry  is 
altered  in  the  expulsive  stage.  There  is  no  longer  any  loud  crying- 
out  during  the  height  of  a  pain,  but  instead  of  this  the  breath  is 
held,  and  the  silence  is  broken  only  by  short  deep  expiratory  groans 
in  the  intervals  between  the  bearing-down  efforts.  As  the  pain  is 
passing  off,  or  when  it  is  just  commencing,  there  may  still  be  loud 
crying-out. 

Although  the  contractions  of  the  uterus  are  more  violent  in  the 
second  stage,  they  are  often  less  distressing  than  the  pains  of  the 
first  stage.  The  woman  herself  feels  the  presence  of  a  solid  body  to 
be  expelled,  her  attention  is  taken  up  by  the  semi-voluntary  efforts 
which  she  makes  to  expel  it,  and  her  patience  is  no  longer  tried  by 
the  feeling  that  no  progress  is  being  made.  The  action  of  the  respira- 

tory muscles  must  be  regarded  as  reflex  although  partially  under  the 
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control  of  the  will.  For  the  bearing-down  efforts  may  take  place, 
to  some  extent,  under  chloroform  narcosis,  if  not  too  deep,  or  in  the 
coma  following  puerperal  convulsions.  The  auxiliary  forces  can 
only  act  with  a  closed  glottis,  and  the  action  of  the  glottis  has  been 
well  compared  to  that  of  a  safety-valve.  As  the  head  approaches 
the  outlet  of  the  vagina,  which  is  the  most  sensitive  part  of  the 
canal,  and  where  there  is  most  risk  of  laceration,  the  pain  becomes 
so  intense  at  the  height  of  a  contraction,  if  a  rupture  is  threatened, 
that  the  woman  opens  her  glottis  to  cry  out.  The  effect  is  imme- 

diately to  take  off  a  part  of  the  expulsive  force,  and  so  diminish  the 
risk  of  rupture.  Such  an  outcry  generally  takes  place  when  the 
head  is  just  on  the  point  of  passing,  and  the  perineum  and  vaginal 
outlet  is  at  its  greatest  strain.  Besides  the  safety-valve  action  of 
the  glottis,  which  takes  place  automatically,  the  accoucheur  may 
also  utilise  it  to  some  extent  to  regulate  the  course  of  labour.  If 
the  pains  are  ineffective,  and  the  bearing-down  efforts  weak,  he  may 
exhort  the  woman  to  hold  her  breath,  and  make  stronger  efforts  ;  if, 
on  the  other  hand,  the  pains  are  violent  and  a  rupture  of  the 
perineum  is  threatened,  he  may  tell  her  to  cry  out,  and  not  to  hold 
her  breath. 

Under  the  influence  of  the  pains  of  the  second  stage,  the  head 
advances  intermittently,  receding  somewhat  in  the  intervals  of 
the  pains  in  consequence  of  the  elasticity  of  the  soft  parts.  A 
caput  succedaneum  is  formed  more  frequently  in  the  expulsive 
stage  than  in  the  first  stage,  and  it  now  occupies  that  part  of  the 
head  which  looks  in  the  direction  of  its  motion,  and  is  unsupported 
by  either  cervix  or  vaginal  walls,  being  due  as  before  to  the 
effect  of  pressure  upon  all  the  rest  of  the  foetus.  By  the  pressure 
of  the  head  as  it  descends,  the  rectum  is  emptied  of  any  faeces 

which  it  may  contain.  As  the  head  begins  to  press  upon  and  dis- 
tend the  perineal  body,  the  perineum  bulges  outward,  and  at  the 

same  time  it  is  elongated  and  its  anterior  margin  carried  forward. 
The  rectum  is  flattened  by  the  head  ;  the  anus  itself  is  carried 

forward,  lengthening  the  space  between  it  and  the  coccyx,  and,  as 
the  apex  of  the  head  protrudes  through  the  vulva,  the  stretching  of  the 

perineum  drags  apart  the  margin  of  the  anus,  and  the  anus  opens  to 
the  size  of  an  inch  or  more,  the  anterior  wall  of  the  rectum  resting 

upon  it  (see  Fig.  16,  p.  18).  Eventually  the  edge  of  the  perineum, 
stretched  almost  as  thin  as  a  membrane,  forms  a  ring  round  the  apex 

of  the  head,  if  it  has  not  been  lacerated  in  a  previous  labour.  The 

perineum  may  be  so  thin  toward  its  anterior  part,  that  the  sutures  of 

the  head  can  be  felt  through  it.  (Fig.  67.)  Before  this  can  kike 

place  in  a  primipara,  the  inevitable  laceration  at  the  posterior  part  of 

the  vaginal  outlet,  marked  by  the  insertion  of  the  hymen,  must  have 
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already  occurred.  By  alternate  advance 
 and  recession  of  the  head 

the  thru  margin  of  the  perineum  is  gradual
ly  stretched  Sometim 

the  head  is  arrested  at  the  end  of  a  pain,  wit
h  the  thru  ring  still 

stretched  over  it  and  intact,  but  no  longer  rec
edes.  This  has  been 

caUed  the  stage  of  "crowning,"  and  when  it  occ
urs,  may  generally 

be  taken  as  a  sign  that  the  head  will  pass  w
ithout  any  serious 

laceration  of  perineum.    As  soon  as  the  greates
t  diameter  ot  the 

Fig.  67— Emergence  of  foetal  head  at  vulval  outlet.   2S,  Second  sacral  vertebra; 
B,  Bladder;  R,  Rectum  ;  a,  Anus  ;  /,  Fourchette ;  ur,  Urethra.  (After  Schroeder.) 

head  has  passed,  the  elastic  and  contractile  forces  of  the  vagina  assist 

its  further  progress,  and  the  edge  of  the  perineum  quickly  slips  over 
it.  Slight  laceration  of  the  fourchette  at  this  time  is  very  common, 
but  not  inevitable.  The  body  is  sometimes  expelled  by  the  same 
pain,  and  generally  by,  at  any  rate,  the  following  one  which  occurs 

after  a  short  interval  of  rest,  and  is  followed  by  a  gush  of  pent-up 
liquor  amnii,  generally  mingled  with  some  blood  which  indicates 
partial  detachment  of  the  placenta.  Thus  terminates  the  second 
stage  of  labour. 

The  third  stage.  —  After  the  expulsion  of  the  child,  the 
woman  generally  has  a  feeling  of  intense  relief  and  comfort,  after 
the  agony  and  exertion  she  has  gone  through.  More  rarely  she 
may  feel  exhausted  or  faint,  or  a  rigor  may  occur. 

The  natural  course  of  the  third  stage  of  labour,  or  expulsion  of 
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the  placenta,  is  rarely  seen,  since  it  is  usually  shortened  by  art. 
Already,  as  soon  as  the  child  is  expelled,  the  placenta  is  generally 
detached  in  considerable  degree,  although  as  a  rule  not  completely. 
The  detachment  is  due  partly  to  the  shrinking  of  the  placental 
site,  which  the  placenta  cannot  follow,  as  the  uterus  closes  up  its 
cavity,  and  partly  to  the  whole  placenta  being  forced  down  by  the 
uterine  retraction.  This  implies  a  detachment  of  at  least  its  lower 
part.  By  this  detachment  the  large  arteries  and  veins  passing  to 
the  placenta  are  torn  across,  and  some  bleeding  takes  place  from 
their  open  mouths.  But,  unless  there  is  uterine  inertia,  these  are 
quickly  closed  by  tonic  contraction  of  the  uterus,  the  muscular 
fibres  of  whose  middle  coat  interlace  irregularly  around  the  vessels, 
and  in  a  short  time  more  permanent  closure  is  effected  by  the 
formation  of  thrombi  in  the  torn  vessels. 

Occasionally  the  placenta  is  expelled  into  the  vagina,  or  even 
externally,  by  the  same  pain  which  expels  the  foetus.  More 

frequently  there  is  a  rest  for  a  variable  time — perhaps  for  from 
twenty  minutes  to  an  hour,  or  even  longer,  in  the  absence  of 
external  stimulus.  During  this  time  the  uterus  may  be  felt 
moderately  hard,  and  still  reaching  up  to  some  height  in  the 

abdomen.  At  this  period,  as  well  as  at  other  times,  rhythmic  con- 
tractions, though  not  very  marked,  take  place  in  addition  to  the 

tonic  contraction,  and  therefore  the  uterus  varies  in  hardness.  After 
a  time  the  contractions  again  become  stronger,  and  are  felt  as  pains, 

although  slight  as  compared  with  those  of  the  expulsive  stage. 
With  these  pains  a  little  blood  may  be  expelled,  and  hence  they 

have  been  called  "dolores  cruentse."  They  have  the  effect  of 
gradually  completing  the  detachment  of  the  placenta,  and  at  length 
of  expelling  it  from  the  body  of  the  uterus,  so  that  it  lies  partly  in 
the  flaccid  relaxed  cervix  and  partly  in  the  vagina.  Its  expulsion 
externally,  in  the  absence  of  assistance,  is  effected  by  the  expiratory 
muscles,  aided  by  the  muscular  walls  of  the  vagina  and  cervix. 

Normally  the  placenta  is  folded  or  rolled  together  by  the  con- 
tracting uterus  on  an  axis  corresponding  to  the  long  axis  of  the 

uterus,  and  thus  it  presents  at  the  os  or  eventually  at  the  vulva,  not 

by  its  fetal  surface,  but  by  its  lower  margin  (Fig.  68),  or  showing  a 

little  of  its  uterine  surface,  and  its  expulsion  is  then  accompanied 

by  but  little  haemorrhage.  If,  however,  any  traction  has  been 

made  upon  the  funis,  it  commonly  comes  down  with  its  fetal 

surface  foremost,  like  an  inverted  umbrella;  a  mode  of  delivery 

which  was  formerly  thought  to  be  the  normal  one  (Fig.  69).  This 

necessarily  implies  that  blood  must  be  poured  out  to  fill  up  the 

space  behind  the  inverted  placenta,  since  air  cannot  easily  obtain 

access  thither.    Any  thrombi  which  may  have  formed  in  the 
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vessels  are  thus  liable  to  be  displaced.  Even  in  t
he  absence  of  any 

traction  on  the  cord,  if  contraction  of  the  uterus  
fads  for  a  time, 

blood  may  be  poured  out  behind  the  placenta,
  and  so  cause  its 

Fig.  68. — Mode  in  which  the  placenta  is 
normally  expelled.  (After  Matthews 
Duncan.) 

Fig.  69.— Mode  of  delivery  of  the  placenta 
when  traction  has  been  made  upon  the 
funis,  or  when  the  uterus  has  been 
inert.    (After  SchultzeO 

inversion,  and  eventual  expidsion  with  the  foetal  surface  foremost, 
as  shown  in  figure  69. 

After  delivery  of  the  placenta,  the  uterus  may  be  felt  in  the 
hypogastrium  as  a  comparatively  small  firm  ball,  varying,  however, 
considerably  in  size  in  different  women.  Ehythmic  contractions,  in 
addition  to  the  tonic  contraction,  continue  to  take  place  in  it, 
although  not  necessardy  felt  by  the  woman  as  pains.  In  all  cases, 

therefore,  it  varies  in  hardness,  and  this  variation  must  not  be  con- 
sidered as  indicating  a  risk  of  haemorrhage,  unless  either  the 

relaxation  is  too  great  in  the  intervals,  or  gushes  of  blood  take  place 
with  the  contractions,  or  between  them. 

Duration  of  labour.  — Very  wide  differences  are  found  between 
the  duration  of  labour  in  different  women,  depending  partly  upon  the 
vigour  of  the  expulsive  forces,  partly  upon  the  relation  between  the 
size  of  the  foatus  and  the  canal  of  the  bony  pelvis  and  the  soft  parts, 
as  well  as  upon  the  dilatability  of  these  latter.  The  first  stage 
generally  occupies  at  least  three  or  four  times  as  long  as  the  second, 
and  in  multipara}  the  second  stage  may  be  completed  by  a  very  few 
pains.  In  priniiparso  the  length  both  of  the  first  and  of  the  second 
stage  is  very  much  greater  :  that  of  the  first  from  the  greater  rigidity 
of  the  cervix  ;  that  of  the  expulsive  stage,  from  the  resistance  offered 
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first  by  the  orifice  of  the  vagina,  formed  by  the  ring  of  hymen  so 
far  as  it  still  exists,  Avhich  must  inevitably  be  more  or  less  lacerated  ; 

and,  secondly,  by  the  perineum,  Avhich  has  never  before  undergone 
dilatation. 

The  average  duration  of  labour,  reckoning  from  the  first  manifest 

pains,  may  be  taken  as  being  about  fifteen  hours  in  primipara, 
and  seven  or  eight  hours  in  multipara.  In  prhnipara  beyond  the 

age  of  thirty-five  years,  the  duration  of  labour  is  greater,  and,  on  an 
average,  exceeds  twenty-four  hours. 

A  greater  number  of  labours  takes  place  during  the  night  than 
during  the  day ;  the  hours  during  which  most  commence  being 

those  from  9  to  12  p.m.,  and  those  during  which  most  are  termi- 
nated those  from  midnight  to  3  a.m. 



CHAPTEE  XII. 

THE  MECHANISM  OP  LAB  ODE. 

The  manner  in  which  the  fetal  head  passes  through  the  genital 

canal  depends  upon  the  propulsive  forces  which  act  upon  it,  and 
 the 

resistances  which  it  meets.  In  order,  therefore,  to  understand  the 

mechanism  of  labour  in  head  presentations,  and  the  various  move- 

ments of  the  head  during  its  passage,  it  is  necessary,  in  the  first 

place,  to  study  the  forces  which  act  upon  the  foetus,  and  the  direction 
of  action  of  each. 

The  propulsive  force  produced  by  a  uterine  contraction  is  made 

up  of  two  parts — (1)  the  general  intra-uterine  pressure,  (2)  the  direct 
uterine  pressure  upon  the  fostus. 

General  intra-uterine  pressure. — The  contracting  walls 

of  the  uterus  pressing  upon  the  bag  of  membranes  in  its  cavity, 

filled  with  liquor  amnii,  cause  a  pressure  in  that  fluid  which, 

in  general,  is  uniform  throughout  every  part  of  it,  with  the  ex- 
ception of  the  variation  at  different  levels,  due  to  the  weight 

of  the  fluid  itself.  So  long  as  the  cervix  uteri  is  closed  no 

propidsive  force  is  thus  produced.  As  soon  as  the  cervix  begins  to 
be  opened,  the  pressure  in  the  liquor  amnii  causes  the  bag  of 
membranes  to  bulge  through  the  os.  A  resultant  propidsive  force 
is  then  produced  which  tends  to  force  the  ovum  as  a  whole 
forwards  through  the  cervix,  but  has  no  action  upon  the  foetus. 
Its  direction  may  be  inferred  from  the  consideration  that  it  would 

be  neutralised  if  there  were  no  unsupported  part  of  the  bag  of  mem- 
branes, that  is  to  say,  if  there  were  an  equal  pressure  acting  over 

every  part  of  the  membranes  which  bulge  into  the  os.  The  force 
must  therefore  be  equal  and  opposite  to  that  which  would  be  the 
resultant  of  such  a  uniform  pressure  over  the  bulging  membranes  ; 
in  other  words,  it  acts  in  the  central  axis  of  the  os  uteri  and 

perpendicular  to  its  plane.  If  the  membranes  still  remain  un- 
ruptured after  the  os  uteri  is  fully  dilated,  as  in  such  a  case  as  that 

shown  in  Fig.  64,  p.  146,  we  must  conceive  the  place  of  the  os  uteri 

to  be  taken  by  that  circle  of  the  vagina  where  the  bag  of  membranes 
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ceases  to  be  pressed  upon  by  the  vaginal  walls,  and  becomes 
unsupported. 

After  the  rupture  of  the  membranes,  the  head  usually  fills  up  the 
cervix  uteri  or  vagina  like  a  ball  valve,  and  a  considerable  propor- 

tion of  the  liquor  amnii  is  retained  within  the  cavity  of  the  uterus 
although  a  small  quantity  of  it  generally  continues  to  escape  at  the 
commencement  of  each  pain  throughout  the  course  of  labour.  The 
general  intra-uterine  pressure  then  acts  on  the  upper  surface  of  the 
head,  while  that  part  which  projects  into  the  os  uteri  or  vagina  is  un- 

supported. Thus  results  a  propulsive  force,  acting  no  longer  upon 
the  whole  ovum  but  upon  the  head.  It  is  not  transmitted  to  the 
head  through  the  condyles,  but,  in  analogy  with  the  former  case,  its 
direction  is  perpendicidar  to  that  circle  of  the  head  where  the 

head  ceases  to  be  pressed  upon  by  the  cervix  or  vagina,  as  the  case 
may  be,  and  lies  in  the  central  axis  of  that  circle. 

In  general  there  is  free  communication  between  the  liquor 
amnii  within  the  uterus  and  that  in  the  bulging  bag  of  membranes 

in  front  of  the  head,  sometimes  called  the  "  fore-waters."  During  a 
pain  the  bulging  of  the  membranes  is  increased  and  the  head 

appears  to  recede.  So  long  as  this  is  the  case,  the  general  intra- 
uterine pressure  does  not  exercise  any  propulsive  force  upon  the 

foetus  until  after  rupture  of  the  membranes.  There  is  one  excep- 
tion, however,  to  this  ride.  Sometimes,  when  the  liquor  amnii  is 

scanty,  and  the  expulsive  stage  of  labour  progresses  with  the  mem- 
branes still  unruptured,  as  shown  in  Fig.  64,  the  head  may  fit  so 

tightly  in  the  genital  canal  as  to  shut  off  the  fore-waters  from  the 
liquor  amnii  within  the  uterus.  The  increased  intra-uterine  pressure 

due  to  a  pain  is  then  not  ti'ansmitted  to  the  fore-waters  and  exercises 
a  propulsive  force  on  the  foetus  due  to  the  excess  of  the  intra- 

uterine pressure  over  that  of  the  fore-waters. 
Direct  uterine  pressure. — Besides  the  pressure  ti'ansmitted 

through  the  liquor  amnii,  the  uterine  walls  exercise  direct  pressure 
on  the  body  and  limbs  of  the  foetus  where  they  come  in  contact, 
and  thus  produce  a  force  which  is  transmitted  to  the  head  through 

the  foetal  spine  and  the  occipital  condyles.  If  the  uterus  were  to 
contract  like  a  uniform  bag,  it  would  tend,  dming  a  pain,  to  assume 

a  spherical  shape,  the  sphere  being  that  form  which  has  the  smallest 

surface  for  a  given  amount  of  cubic  contents.  This  is  not  found  to 

be  the  case.  When  micontracted,  the  uterus  lies  like  a  more  or  less 

flaccid  bag ;  but,  when  it  contracts,  it  tends  to  assume  a  certain 

definite  form,  dependent  upon  its  natural  shape,  and  the  relative 

strength  of  its  muscular  fibres.  Hence,  by  German  authors,  this 

direct  uterine  pressure  upon  the  foetus  is  called  the  "  form-restitution 
force,"    During  a  pain,  a  transverse  section  of  the  uterus,  which, 
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when  the  woman  is  lying  on  her  back,  is  much 
 flattened  antero- 

posterior^ from  the  effect  of  gravity,  becomes  more  nearly  circ
ular. 

The  longitudinal  diameter  of  the  uterus  is  found  to  be  not
  shortened 

but  actually  lengthened  during  a  pain.  This  prove
s  that  the 

action  of  the  circular  fibres  is  relatively  so  powerful  that  the  ax
is  of 

the  foetus  is  straightened  by  the  pain,  notwithstanding  the  pr
essure 

on  the  breech.    And  thus  is  explained  the  fact  that  the  pressure
  on 

Fig.  70.— The  cavity  of  the  uterus,  -with  the  parturient  canal  in  a  state  of full  dilatation. 

the  breech,  due  to  the  action  of  the  longitudinal  fibres,  is  able  to 

transmit  a  force  through  the  spine  to  the  head  without  loss,  notwith- 
standing the  pliant  nature  of  the  foetal  axis,  that  axis  being  supported 

on  all  sides  by  the  circular  fibres,  and  so  prevented  from  bending. 

The  direction  of  the  force  resulting  from  the  direct  uterine  pres- 
sure on  the  foetus  is  approximately  parallel  to  the  axis  of  the  uterus. 

The  direction  of  the  axis  of  the  uterus  during  labour  is  generally 
considered  to  be  normally  nearly  coincident  with  the  axis  of  the 

nelvic  brim,  but  varies  to  some  extent  either  in  consequence  of 
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tlic  common  deviation  of  the  fundus  uteri  toward  the  right  side 
or  in  accordance  with  the  position  of  the  woman.  In  the  absence 
of  a  pain,  while  the  woman  is  lying  on  her  back,  the  fundus  uteri  is 
inclined  backward  in  reference  to  the  axis  of  the  brim,  a  position 
which  is  seen  also  in  the  frozen  corpse  (Fig.  64,  p.  146)  ;  but 
during  a  pain,  in  the  second  stage  of  labour,  the  fundus  becomes 
more  or  less  thrown  forward,  in  consequence  of  the  descent  of  the 
diaphragm  produced  by  the  preliminary  deep  inspiration.  When  the 
woman  stands  upright,  on  the  other  hand,  the  fundus  is  apt  to  be 
inclined  forward  in  reference  to  the  axis  of  the  brim,  if  the  abdo- 

minal walls  are  lax.  On  the  whole,  the  average  direction  of  the 
axis  of  the  uterus  may  be  regarded  as  being  slightly  inclined 
posteriorly  in  reference  to  the  axis  of  the  brim  (see  Fig.  70,  p.  159). 
This  implies  a  corresponding  inclination  of  the  force  due  to  direct 
uterine  pressure. 

Auxiliary  forces. — In  the  expulsive  stage  of  labour,  when  the 
auxiliary  muscles  come  to  the  aid  of  the  uterus,  the  first  step  is  that, 
at  the  onset  of  a  pain,  the  woman  takes  a  deep  breath  and  then 
closes  the  glottis,  thus  fixing  the  diaphragm.  This  descent  of  the 

diaphragm  depresses  somewhat  the  fundus  uteri,  and  thus  brings  the 
uterine  axis  more  nearly  into  coincidence  with  the  axis  of  the  brim. 

The  glottis  remaining  closed,  the  expiratory  muscles  of  the  abdomen 
and  chest  compress  the  abdominal  contents,  just  as  in  defecation 

or  micturition,  while  the  diaphragm  remains  passive.  The  abdomi- 

nal pressure  thus  produced  acts  over  every  part  of  the  outside  of 

the  uterus  except  those  which  are  below  the  level  of  the  stratum 

of  cellular  tissue  in  the  pelvis  forming  the  floor  of  the  abdominal 

cavity.  The  part  of  the  uterus  thus  pressed  upon  coincides  nearly 

with  that  part  of  the  muscle  which  is  actively  contracting.  The 

effect  of  the  auxiliary  muscles  is  therefore  to  add  to  each  of  the 

resultant  forces  already  mentioned,  namely  the  general  intra-uterine 

pressure,  and  the  direct  uterine  pressure  on  the  fcetus.  It  has  also 

another  influence  of  great  practical  value,  namely  that  it  tends  to 

press  the  uterus  dowwards,  as  a  whole,  towards  the  pelvis.  This 

takes  off  the  tension  placed  by  the  uterine  contractions  on  that 

lower  distensible  uterine  segment  which  intervenes  between  the 

strong  retracting  or  thickening  part  of  the  muscle  (see  p.  150), 

and  the  attachments  of  the  uterus  to  the  pelvis,  and  which  accord- 

ingly is  the  part  of  the  uterus  most  liable  to  rupture.  Thus  the 

tendency  to  rupture  of  the  uterus  is  resisted  by  an  efficient  
action 

of  the  auxiliary  muscles,  and  is  more  likely  to  occur  if  the  abdominal 

walls  are  weakened  by  fat  or  over  distension. 

In  a  protracted  labour,  as  the  liquor  amnii  gradually  esc
apes  more 

and  more  completely,  the  uterine  walls  come  
into  closer  contact 
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with  the  foetus,  and.  thus  the  relative  importance  of  the  general 

intra-uterine  pressure  becomes  progressively  less,  and  that  of  the 
direct  uterine  pressure  on  the  foetus  progressively  greater.  This 

will  happen  the  more  rapidly  if  any  deformity  of  the  pelvis  pre- 
vents the  head  descending  into  it  sufficiently  to  act  effectively  as  a 

hall- valve.  It  will  be  observed  that  the  force  exerted  by  the  general 
intra-uterine  pressure  on  the  head  is  always  perpendicular  to  that 
circle  of  the  soft  parts  which  the  head  is  at  the  moment  entering,  and 

therefore  acts  always  at  the  greatest  possible  advantage.  That  pro- 
duced by  the  direct  uterine  pressure  acts  nearly  in  the  axis  of  the 

brim  until  the  head  is  so  far  advanced  that  the  trunk  meets  the  in- 

clined pelvic  floor  (see  Fig.  67,  p.  153).  It  then  becomes  inclined 
more  forward,  but  still  does  not  act  so  strictlyin  the  direction  in  which 

the  head  is  advancing  as  the  other  force.  It  is  therefore  an  advan- 
tage if,  in  the  later  stage  of  labour,  a  considerable  quantity  of  liquor 

amnii  is  still  retained. 

Magnitude  of  the  forces  acting  in  labour. — The  force 
exerted  by  the  uterus  is  of  much  greater  magnitude  and  importance 
than  that  produced  by  the  auxiliary  muscles.  This  is  proved  by 
the  fact  that,  if  pains  are  absent,  no  voluntary  effort  is  effective 
in  forwarding  labour.  Matthews  Duncan*  has  ascertained  experi- 

mentally the  force  necessary  to  rupture  the  membranes,  and  finds 
it  to  vary  from  4|  to  361b.,  the  average  being  151b.  He  infers 
that  the  minimum  force  necessary  to  complete  labour  does  not 
much  exceed  that  which  ruptures  the  membranes,  and  believes  that 
the  force  naturally  expended  does  not  often  exceed  50lb.  Schatz 
endeavoured  to  measure  the  force  directly  by  manometer,  and  found 
it  to  vary  between  17  and  551b. 

The  natural  rupture  of  the  membranes  at  a  certain  time,  which 
normally  should  correspond  to  the  completion  of  the  first  stage, 
depends  upon  two  factors,  first  the  increase  in  size  of  the  os  uteri, 
and,  secondly,  the  progressive  increase  in  the  force  of  the  pains. 
Supposing  the  pressure  of  the  liquor  amnii  to  remain  constant,  the 
effect  of  that  pressure  in  producing  tension,  and  therefore  tendency 
to  rupture,  of  the  enclosing  membrane,  is  proportional  to  the  radius 
ot  that  sphere  which  corresponds  in  curvature  to  the  projecting  bag 
of  membranes  at  any  point.  While  the  os  is  still  small,  the  pro- 

truding membranes  form  a  segment  of  a  small  sphere,  but  as  the  os 
enlarges,  the  corresponding  sphere  also  enlarges,  and  with  it  the 
strain  upon  the  membranes,  even  apart  from  any  increased  vigour in  the  pains.  

° 

Resistances.— The  movements  of  the  head  and  other  parts  of 

•  Besearches  in  Obstetrics,  p.  299i 



162 MECHANISM  OF  LABOUR. 

the  footus  in  passing  through  the  pelvis  are  determined  by  the 
directions  of  the  resistances  they  encounter.  Jt  has  already  been 
explained  (seep.  15)  that  the  pelvis  is  so  shaped  that  it  corresponds, 
m  a  degree,  to  a  female  screw.  The  largest  diameter  gradually 
changes  from  a  transverse  to  an  anteroposterior  direction  as  it  is 
traced  from  above  downwards,  and  the  anterior  and  posterior 
inclined  planes  of  the  ischium  are  so  arranged  that  the  left  anterior 
and  right  posterior  quarters  of  the  pelvis  combine  to  form  a  portion 
of  a  screw  with  a  turn  from  left  to  right ;  the  right  anterior  and  left 
posterior  quarters  another  portion  of  screw  with  the  opposite  turn, 
namely  from  right  to  left.  When  the  head  reaches  the  floor  of  the 
pelvis  it  meets  an  inclined  plane  sloping  forwards,  formed,  first,  by 
the  lower  part  of  the  sacrum,  secondly  by  the  coccyx  with  the 
muscles  attached  to  it,  thirdly  by  the  soft  parts  between  the  coccyx 
and  the  anus,  together  with  the  recto-vaginal  septum  which  lies 
flattened  against  them,  and  finally  by  the  perineal  body.  This 
inclined  plane,  as  it  exists  in  a  multipara  when  the  vaginal  canal  is 
as  yet  only  partially  dilated,  is  well  seen  in  the  section  from  a  frozen 

body,  shown  in  Fig.  63,  p.  147.  In  a  primipara,  the  perineal  body 
extends  much  further  forward,  and  its  position,  when  fully  distended 
by  the  advancing  head,  is  shown  in  Fig.  65,  p.  153. 

Positions  of  the  Head  in  Vertex  Presentations. 

The  head,  as  it  enters  the  brim,  may  occupy  almost  any  diameter 
of  the  pelvis.  The  simplest  classification  is  that  adopted  by  British 
authors,  according  to  which  the  pelvis  is  divided  into  four  quadrants 

by  antero-posterior  and  transverse  lines,  and  four  positions  of  the 
head  are  described  according  to  the  quadrant  in  which  the  occiput 

lies.  For  any  other  j>resenting  part  there  will  also  be  four  cor- 
responding positions.  Again,  it  is  usual  with  British  authors  to 

name  the  right  oblique  diameter  of  the  pelvis  that  diameter  which 

passes  through  the  right  sacro-iliac  synchondrosis,  and  the  left  oblique 
that  which  passes  through  the  left  sacro-iliac  synchondrosis.  It 
must  be  borne  in  mind,  that  by  some  continental  writers  exactly 
the  reverse  usage  is  adopted. 

The  four  following  are  the  positions  of  the  foetal  head  : — 

First  or  left  occipitoanterior  (L.  0.  A.). — The  long  diameter  of 
the  head  approximates  toward  the  right  oblique  diameter  of  the 

pelvis.'  The  occiput  points  toward  the  left  foramen  ovale ;  the 
forehead  toward  the  right  sacro-iliac  synchondrosis. 

Second  or  right  occipitoanterior  (B.  0.  A.). — The  long  diameter  of 

the  head  approximates  toward  the  left  oblique  diameter  of  the 
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pelvis.  The  occiput  points  toward  the  right  foramen  ovale ;  the 
forehead  toward  the  left  sacro-iliac  synchondrosis.  * 

Third  or  right  occipito-posterior  (R  0.  P.). —The  long  diameter  of 
the  head  approximates  toward  the  right  oblique  diameter  of  the 
pelvis.  The  occiput  points  toward  the  right  sacro-iliac  synchon- drosis ;  the  forehead  toward  the  left  foramen  ovale. 

Fourth  or  left  occipito-posterior  (L.  0.  P.). — The  long  diameter  of 
the  head  approximates  toward  the  left  oblique  diameter  of  the 

Pig.  74.— Brim  of  the  pelvis,  and  base  of  the  total  skull  in  the  fourth  position. 

pelvis.  The  occiput  points  toward  the  left  sacro-iliac  synchon- 
drosis ;  the  forehead  toward  the  right  foramen  ovale. 

It  is  not  meant  that  in  these  positions  the  long  diameter  of  the 
head  lies  precisely  in  any  oblique  diameter  of  the  pelvis,  for,  as  a 

rule,  it  is  more  nearly  transverse  than  antero-posterior,  but  only  that 
it  approximates  more  nearly  to  that  oblique  diameter  than  to  any 
other.  If  the  long  diameter  of  the  head  is  exactly  transverse,  it  is 
regarded  as  being  on  the  boundary  between  the  first  and  fourth,  or 

between  the  second  and  third  positions  ;  if  it  is  exactly  antero- 
posterior (which  can  only  happen  in  a  transversely  contracted  brim), 

it  is  regarded  as  being  on  the  boundary  between  the  first  and 
second  or  between  the  third  and  fourth. 

These  four  positions  of  the  vertex,  or  of  any  other  presenting 

part,  such  as  the  face  or  breech,  can  at  once  be  deduced  if  the 

following  two  facts  are  remembered — first,  that  the  back  of  the 
child  looks  forward  in  the  first  and  second  positions,  backward  in 

the  third  and  fourth  ;  secondly,  that  its  antero-posterior  diameter  lies 
in  the  right  oblique  diameter  of  the  pelvis  in  the  first  and  third 

positions,  in  the  left  oblique  diameter  in  the  second  and  fourth. 
It  has  been  mentioned  (see  p.  14)  that,  at  the  pelvic  brim,  the 
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transverse  diameter  is  the  largest.  The  reason  why  the  long 

diameter  of  the  head  generally  enters  the  pelvis  somewhat  obliquely 

and  not  in  the  transverse  diameter  is  twofold.  First,  the  psoas  and 

iliacns  muscles  so  reduce  the  transverse  diameter  at  the  brim  that, 

in  the  pelvis  clothed  with  its  soft  parts,  the  transverse  diameter  is 

not  greater  than  the  oblique.  Secondly,'  the  initial  position  of  the 
head  is  greatly  influenced  by  the  position  of  the  body  of  the  child 

before  the  onset  of  labour.  The  child  generally  lies  in  the  uterus 

with  its  back  directed  somewhat  forward.  The  main  reason  for 

this  is  that  the  posterior  wall  of  the  uterus  is  rendered  somewhat 

convex  inwardly  by  the  projection  of  the  lumbar  vertebrae  of  the 

mother.  (See  Pig.  64,  p.  146,  and  Fig.  70,  p.  159.)  The  foetus 
is  therefore  better  accommodated  to  the  shape  of  the  uterus 

when  the  total  spine  is  turned  away  from  the  spine  of  the 
mother. 

If  the  conjugate  diameter  of  the  pelvic  brim  is  contracted,  while 
the  transverse  is  relatively  large,  the  long  diameter  of  the  head 
enters  the  brim  almost  exactly  in  the  transverse  diameter.  In  the 
much  more  rare  cases  in  which  the  pelvis  is  contracted  transversely 

at  the  brim,  to  such  an  extent  that  its  antero-posterior  diameter 
is  the  largest,  the  long  diameter  of  the  head  may  enter  the  brim 

nearly  in  that  antero-posterior  diameter,  provided  that  there  is  insuf- 
ficient room  for  it  in  the  other  diameters. 

The  proportion  of  cases  in  which  the  vertex  presents  is  more 

than  96  per  cent.  In  about  24,000  deliveries  in  Guy's  Hospital 
Lying-in  Charity  it  was  96.9  per  cent.  As  to  the  relative 

frequency  of  the  different  positions  of  'the  vertex,  very  various 
estimates  are  given.  All  authorities  agree  that  the  first  position  is 

much  the  commonest,  and  its  frequency  is  variously  given  as  from 
65  to  80  per  cent,  of  vertex  presentations.  Almost  all  authorities 
also  agree  that  the  fourth  position  is  much  the  rarest,  and,  according 
to  the  highest  estimate,  its  frequency  is  less  than  5  per  cent.  The 
chief  difference  of  opinion  is  as  to  the  relative  frequency  of  second 

and  third  positions.  '  The  cause  of  the  discrepancy  is  partly  that third  positions  generally  change  into  second,  and  that  the  case  may 
be  observed  for  the  first  time  either  before  or  after  the  change, 
partly  that,  when  the  back  of  the  foetus  is  toward  the  right,  the 
long  axis  of  the  head  is  often  so  nearly  transverse  that  it  is  difficult 
to  say  whether  the  position  should  be  called  second  or  third. 

It  was  taught  by  Naegele  that,  in  99  per  cent,  of  all  cases,  the 
long  diameter  of  the  head  lay  at  first  in  the  right  oblique  diameter 
of  the  pelvis,  and  that  second  positions,  as  well  as  fourth,  were 
excessively  rare.  The  general  opinion  of  modern  authorities  is 
rather  that  primary  second  positions  are  about  as  common  as 
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third,  so  that  the  frequency  of  each  may  be  taken  as  about  15 
per  cent. 

The  chief  reason  why  the  long  diameter  of  the  head  so  frequently 
lies  in  the  right  oblique  diameter  of  the  pelvis  is  that  the  left 
oblique  diameter  of  the  pelvis  and  lower  part  of  abdomen  is  partially 
occupied  by  the  rectum  and  sigmoid  flexure,  with  their  contents, 
and  so  affords  less  space.  Another  cause  also  contributes  to  the 

great  frequency  of  the  first  or  left  occipito-anterior  position.  The 
pregnant  uterus  generally  not  only  has  a  natural  obliquity  toward 
the  right  side,  but  is  rotated  somewhat  on  its  axis,  so  that  its  front 
looks  toward  the  right,  and  its  left  side  is  foremost.  The  left  and 
anterior  portion  of  the  uterus  therefore  occupies  the  most  dependent 
position  when  the  woman  is  standing  upright.  The  foetus,  lying  in 

its  usual  attitude,  with  the  limbs  flexed,  is  most  readily  accommo- 
dated to  the  shape  of  the  uterus  when  its  antero-posterior  diameter 

nearly  corresponds  with  the  transverse,  or  greatest,  diameter  of  the 
uterine  cavity.  Its  back  is  most  frequently  directed  forward  and 
not  backward,  partly  from  the  effect  of  the  accommodation  of  the 
shape  of  the  uterus  to  the  position  of  the  maternal  spine,  which  has 
been  already  mentioned  (see  p.  163),  and  partly  from  the  effect  of 
the  higher  specific  gravity  of  the  spinal  column  of  the  foetus,  when 
the  woman  is  standing  upright.  Hence  it  follows  that  the  back 
of  the  child  is  generally  directed  to  the  left  side,  and  somewhat 
forward. 

Movements  op  the  Foetal  Head. 

It  has  already  been  explained  that  the  curved  axis  of  the  pelvis 

(Fig.  16,  p.  18)  is  a  line  drawn  to  represent,  as  nearly  as  possible, 

the  path  described  by  the  centre  of  the  foetal  head  in  passing 

through  the  genital  canal.  While  the  centre  of  the  head  is  passing 

along  the  curve,  the  head  makes  certain  rotations  on  various  axes, 

which  it  is  important  to  study,  in  order  to  understand  the 

mechanism  of  labour,  and  its  modifications  under  various  circum- 
stances. The  mechanism  will  first  be  described  for  the  case  in 

which  the  head  lies  in  the  left  occipito-anterior,  or  first,  position 

(L.  0.  A.).  The  most  important  of  these  subsidiary  movements  are 

enumerated  as  follows  : — 

Flexion. 
Internal  Kotation. 
Extension. 

External  Eotation  (or  Restitution). 

Flexion. — "While  the  membranes   are  still  unruptured,  and 
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before  any  expulsive  force  has  begun  to  act  upon  the  foetus,  the 

head  lies  over  the  os  uteri  in  a  position  intermediate  between 

flexion  and  extension.  The  two  fontanelles  are  nearly  on  the  same 

level,  the  anterior  being  perhaps  somewhat  the  lowest,  owing  to  the 

6hape  of  the  head.  Both  fontanelles  can  be  reached  with  about  the 

same  readiness,  and  the  sagittal  suture  between  them  crosses  the 

centre  of  the  presenting  part.  As  soon,  however,  as  the  membranes 

are  ruptured,  and  the  head  begins  to  meet  with  resistance,  either 

from  the  cervix  uteri,  or  other  part  of  the  genital  canal,  a  move- 
ment of  flexion  of  the  chin  upon  the  sternum  begins,  associated 

with  the  onward  movement  of  the  centre  of  the  head  along  the 

pelvic  axis.  By  this  movement  a  mechanical  advantage  is  gained, 

for,  when  flexion  is  complete,  the  greatest  diameter  of  the  head 

which  has  to  pass  any  plane  of  the  pelvis  is  no  longer  the  longi- 

tudinal or  occipito-frontal  (of,  Fig.  43,  p.  79),  but  either  the  sub- 

occipito-bregmatic  (s6,  Fig.  43,  p.  79),  or  one  nearly  approxi- 
mating to  it.  The  length  of  the  occipito-frontal  diameter  being 

about  4.6  inches,  and  that  of  the  sub-occipito-bregmatic  only 
4.0,  there  is  thus  a  gain  of  about  half  an  inch,  even  without 

any  moulding  of  the  head.  Also  the  maximum  diameter  of  the 
whole  head  (mx,  Fig.  43),  instead  of  lying  at  all  across  the  pelvis, 
becomes,  when  flexion  is  complete,  nearly  coincident  with  the  axis 

of.  the  plane  in  which  the  centre  of  the  head  is  lying. 

Cause  of  flexion. — The  cause  of  flexion  is  twofold.  The  first  cause 
depends  upon  the  position  of  the  occipital  condyles  nearer  to  the 
occiput  than  to  the  forehead,  the  second  upon  the  irregular  shape  of 
the  head.  The  first  cause  is  the  simplest,  and  in  general  the  most 
important.  Its  mode  of  action  is  illustrated  by  Fig.  75,  p.  168. 
Suppose  a  c  to  be  a  line  drawn  parallel  to  the  axis  of  the  uterus 
and  passing  through  the  occipital  condyles.  This  will  be  the 
direction  of  the  propulsive  force,  so  far  as  this  depends  on  the 
direct  uterine  pressure  on  the  foetus  (see  p.  158).  The  head,  in 
entering  any  part  of  the  genital  canal,  will  be  resisted  most  at  the 
two  extremities  of  its  longest  or  antero-posterior  diameter,  o  F, 
(Fig.  75,  p.  168),  and  the  resistances  at  o  and  p  may  be  con- 

sidered equal.  The  head  may  then  be  regarded  as  a  lever,  balanced 
about  the  point  c,  where  the  line  of  propulsive  force  •  cuts  o  P,  by 
the  resistances  at  o  and  p.  Since  the  anterior  arm  p  c  of  the 
lever  is  longer  than  the  posterior  arm  o  c,  the  resistance  to  the 
forehead  will  have  the  mechanical  advantage,  and  the  forehead 
will  be  retarded  more  than  the  occiput.  The  movement  of  flexion 
so  produced  will  generally  go  on  until  it  is  stopped  by  the 
chin  coming  into  contact  with  the  sternum.  In  general  advance 
and  flexion  take  place  together,  but  it  is  possible  for  flexion  to 
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occur  before  advance,  if  the- head  is  about  to  enter  a  strait  of 
the  pelvis  which  is  too  small  to  receive  it  while  unflexed.  For, 
during  a  pain,  the  occiput  may  be  pushed  slightly  downwards, 

and,  during  the  interval,  the  head  as  a 
whole  pushed  as  much  backwards  by  the 
resistance  of  the  elastic  soft  parts,  and  the 
forehead  so  elevated.  In  this  way  the 
occiput  may  be  lightly  depressed,  and  the 
forehead  slightly  elevated  alternately  until 
sufficient  flexion  has  been  produced  to 
allow  the  head  to  advance  as  a .  whole 

into  the  narrow  part,  whether  constituted 
by  the  bony  pelvis,  the  cervix,  or  soft  parts 
elsewhere. 

The  second  cause  of  flexion  comes  into 

play  even  if  there  is  no  force  transmitted 
through  the  condyles,  the  only  propelling 
force  being  the  general  fluid  pressure, 
transmitted  to  the  foetus  through  the 

liquor  amnii.*  It  arises  from  the  rela- 
tion between  the  shape  of  the  head  and 

Fig.  75.— Diagram  of  headlever.  the  pressure  exercised  upon   it  at  the 
girdle  of  contact  either  with  the  os  uteri, 

or  the  yet  imperfectly  expanded  soft  parts  elsewhere.  The 
head,  looked  at  from  the  side,  is  seen  to  fomi  an  unequal  wedge, 
the  slope  at  the  occipital  end  being  steeper  than  at  the  frontal 

(see  Fig.  43,  p.  79  and  Fig.  75).  Fig.  76  represents  the  head, 
the  still  imperfectly  expanded  os  uteri  forming  the  girdle  of 

contact.  The  resultant  of  the  general  fluid  pressure  acts  perpen- 
dicularly through  the  centre  of  the  os,  in  the  line  f  g.  The 

pressures  at  the  girdle  of  contact  (disregarding  friction)  act  perpen- 
dicularly to  the  surface,  that  is,  at  the  ends  of  the  longest  diameter 

engaged  (a  b),  they  act  along  the  lines  ae,be.  Their  resultant  must 
act  through  the  point  H  where  these  lines  meet,  and  it  must  act 

perpendicularly  to  the  plane  of  the  os,  if  the  head  as  a  whole  is  not 
being  pushed  toward  the  forehead,  or  toward  the  occiput,  that  is  to 
say,  it  acts  in  the  line  D  H  parallel  to  F  G.  We  have  then  two  equal 
forces  acting  in  opposite  directions,  but  not  in  the  same  straight  line. 
This  forms  what  in  mechanics  is  called  a  couple,  and  it  will  cause 

the  occiput  to  descend  and  the  forehead  to  rise  until  the  tangents  at 

A  and  B  are  equally  inclined  to  f  g,  hi  which  case  the  point  h  will  lie 

upon  F  G.  If  friction  is  taken  into  account  it  will  somewhat  limit 

the  effect  produced,  so  that  the  angles  which  the  tangents  at  A  and  b 

•  See  Lahs.  Die  Theorie  der  Geburt.  Bonn.  1S77. 
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make  with  the  plane  of  the  os  will  not  become  perfectly  equal,  but 

it  will  not  alter  its  general  character.    It  will  be  observed  th
at 

Fig.  76. — Diagram  to  illustrate  the  mode  in  which  flexion  is  produced  by  the 
pressure  of  the  girdle  of  contact  on  the  head. 

flexion,  produced  by  this  caiise,  need  not  go  so  far  as  to  bring  the* 
chin  into  contact  with  the  sternum.  rsbt-1' 1 

A  second  effect  of  the  pressure  of  the  girdle  of  contact  is  produced 

Fig.  77. — Diagram  to  illustrate  the  increase  of  flexion  by  pressure, after  the  head  has  entered  the  genital  canal. 

during  the  intervals  of  the  pains,  when  a  partial  flexion  has 
already  occurred,  and  the  head  is  .engaged  in  the  canal  of  soft 
parts.    Fig.  77  represents  a  head  in  such  a  position  engaged  in  a 
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cylindrical  elastic  canal.  The  pressures  at  a  and  b,  during  the  intervals 
of  propelling  force,  will  act  perpendicular  to  the  surface  in  the 
direction  of  the  arrows.  They  will  thus,  as  shown  in  the  figure, 

form  a  pair  of  equal  forces,  or  "  couple,"  tending  to  rotate  the  head 
•on  a  transverse  axis,  so  as  to  increase  its  flexion. 

The  effect  of  flexion  is  that,  instead  of  the  examining  finger 

touching  a  point  near  the  middle  of  the  sagittal  suture,  the  pos- 
terior fontanelle  hecomes  progressively  more  within  reach,  and 

the  anterior  fontanelle  relatively  higher.  When  flexion  is  com- 
plete the  posterior  fontanelle  may  be  nearly  at  the  centre  of  the 

presenting  part  and  of  the  caput  succedaneum,  while  the  anterior 
fontanelle  may  be  out  of  reach,  especially  when  the  head  is  much 

■elongated  by  moulding. 

Internal  Rotation. — By  the  movement  of  internal  rotation 
ihe  long  diameter  of  the  head  changes  from  a  position  not  far  from 

Tie.  78.— Outline  of  the  internal  surface  of  the  left  half  of  the  pelvis.  The  two 

curved  lines  mark  the  path  of  the  occiput  in  the  first,  and  in  the  occipito- anterior termination  of  the  fourth  positions. 

the  transverse  diameter  of  the  pelvis  into  the  anteroposterior  or 

nearly  so.  In  this  rotatory  movement,  therefore,  the  head  describes 

rather  more  than  one-eighth  of  a  circle.  It  emerges  beneath  the 

pubes  with  the  sagittal  suture  directed  almost,  but  not  quite,  in  an 

anteroposterior  direction.    (See  Fig.  67,  p.  153,  and  Fig.  79.) 

Ca\use  of  internal  rotation, — Internal  rotation  is  due,  in  the  first
 

place,  to  a  screw-like  mechanism,  the  longest  diameter  of  t
he  head 

accommodating  itself  as  it  descends  to  the  longest  diameter 
 of  the 

pelvis,  which  progressively  changes  from  a  transver
se  to  an  antero- 

posterior direction.     The  anterior  inclined  plane  of  the  ischi
um 
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(seep.  15,  and  Fig.  15,  p.  16),  is  the  part  of  the  screw  which  directs 

the  occiput  forward,  and  the  posterior  inclined  plane  of  the  ischium 
that  which  directs  the  forehead  backwards,  generally  at  a  much 

higher  level.  As  soon,  however,  as  the  occiput  has  begun  to  escape 
beneath  the  pubic  arch,  a  further  mechanism  comes  into  play.  The 
head  is  then  pressed  upon  by  the  floor  and  lateral  walls  of  the  genital 
canal  on  all  sides  except  in  front  under  the  pubic  arch,  where  there 

is  free  space.  The  occiput,  therefore,  being  the  part  of  the  head 
coming  in  advance,  turns  away  from  the  resistance  into  that  free  space, 

and  would  do  so  even  if  there  were  no  screw-like  form  in  the  pelvis 
above.  It  will  be  seen  hereafter  this  latter  mechanism  applies  to 

the  rotation  forward  of  the  occiput  in  occipito-posterior  positions  also. 
Extension. — Flexion  is  maintained  until  the  head  meets  the 

resistance  of  the  inclined  plane  looking  forward  formed  by  the  soft 
parts  which  constitute  the  pelvic 
floor  (see  Fig.  65,  p.  147). 
The  reverse  movement  of  exten- 

sion then  commences.  The  chin 

becomes  separated  from  the 
sternum ;  the  head  moves 

almost  as  if  it  were  rotating 
about  a  transverse  axis  passing 
through  a  point  somewhere  in 
the  symphysis  pubis  (except 
that  the  movement  of  internal  ro- 

tation around  a  quite  different  axis 
is  generally  also  still  proceeding). 
Eventually,  as  the  head  escapes 
through  the  vulva,  the  occiput 
becomes  turned  somewhat  up- 

ward in  front  of  the  pubes 
(see  Fig.  79).  Meanwhile  the 
perineum,  and  the  soft  parts 
behind  the  anus  become  greatly 
stretched,  the  anus  itself  expanded 

perineum  drawn  forward  (see  Fig.'  16,  p The  ring  formed  by  the  vulval  outlet  is  at  its  greatest  tension  when 
the  forehead  is  just  passing  the  fourchette,  and  the  girdle  of  contact 

occipuo-frontal  diameter  (sy  Fig.  43,  p.  79).    If  the  prominence  of 

Zcm ̂ JZT  paT!  w
ithout  rupture> the 

quickly  over  the  face,  and,  as  soon  as  the  chin  is  released  the 
extension  of  the  head  is  diminished  

released,  the 

Cause  of  ̂ ^.-Extension  is  caused  by  the  resistance  of  the 

Fig.  79.— Extension  of  the  foetal  head. 

and the  anterior  margin  of  the 
18,  and  Fisr.  65,  p.  153). 
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inclined  plane  of  elastic  soft  parts  looking  forward,  which  forms  the 
pelvic  floor,  acting  in  conjunction  with  the  propelling  force  of  the 
uterus,  the  direction  of  which  is  still  not  far  removed,  from  the  axis 

of  the  hrim.  This  inclined,  plane  is  well  shown  in  the  frozen 

sections  (Figs.  64,  p.  146,  and  65,  p.  147).  Although  thememhranes 
are  there  unruptured,  the  second  stage  is  shown  so  far  advanced 
that  the  head  is  just  heginning  to  press  on  the  pelvic  floor.  Further 
advance  in  the  direction  of  the  axis  of  the  hrim  is  prevented  hy  the 
resistance  of  the  sloping  floor,  and  the  forecoming  part  of  the  head 
which  meets  the  resistance  is  directed  forward.  The  resistance  of 

the  puhes  to  the  aftercoming  part  of  the  head  and  the  attachment 
of  the  head  to  the  neck  prevent  the  head  moving  forwards  as  a 
whole,  and  the  occiput,  its  forecoming  part,  can,  therefore,  only  go 
forward  hy  a  movement  of  extension.  If  the  front  of  the  child  is 

directed  forwards,  as  in  face  presentations,  or  unreduced  occipito- 
posterior  positions  of  the  vertex,  precisely  the  same  mechanism  pro- 

duces flexion,  as  will  he  seen  hereafter,  and  if  the  head  escapes  with 

its  long  diameter  directed  laterally,  as  happens  in  rare  cases  only,  it 
produces  lateral  flexion  of  the  head  toward  the  anterior  shoulder. 

External  rotation  (or  restitution). — After  it  has  emerged 
from  beneath  the  puhic  arch  and  escaped  from  the  perineum,  the 
head  generally  rotates  back  again  toward  the  direction  which  it 
occupied  at  first,  the  face  becoming  turned  toward  the  right  thigh 
of  the  mother.  This  is  due  to  the  effect  of  the  screw-like  mechan- 

ism of  the  pelvis  on  the  shoulders  and  body  of  the  child.  The 

long  diameter  of  the  shoulders  is  from  side  to  side,  and,  like  the 

long  diameter  of  the  head,  it  accommodates  itself  to  the  longest 

diameter  of  the  pelvis  as  it  descends,  turning  from  the  oblique  into 

the  antero-posterior.  Occupying  at  first  the  left  oblique  diameter  of 

the  pelvis,  the  right  shoulder  anterior,  it  turns  into  the  antero- 

posterior at  the  outlet,  the  right  shoulder  escaping  itnder  the  pubic 

arch,  the  left  shoulder  sliding  over  the  perineum.  The  rotation  ̂   of 

the  shoidders  is  thus  opposite  in  direction  to  the  previous  rotation 

of  the  head.  Occasionally  it  happens  that  the  head  has  rotated 

completely  into  the  antero-posterior,  and  the  shoidders,  following  the 

rotation  of  the  head,  completely  into  the  transverse  diameter  of  the 

pelvis.  In  this  case  the  rotation  of  the  shoulders  is  as  likely  to  go 

on  in  the  same  direction  as  to  be  reversed.  If  it  does  so,  the  left 

shoulder  comes  out  under  the  pubic  arch,  and  the  face  turns  toward 

the  mother's  left  thigh.  Generally,  the  shoulders  only  partially 

follow  the  internal  rotation  of  the  head.  The  head  then  makes  a 

partial  external  rotation  suddenly,  immediately  on  its  escape,  to 

adapt  itself  to  the  position  of  the  shoulders,  and  a  more  complete 

one  gradually  as  the  shoulders  descend  to  the  outlet. 
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Relation  of  movements  to  each  other. — It  will  be  observed 

that  the  first  and  third  of  these  movements,  flexion  and  extension, 

are  the  reverse  of  each  other,  and  so  also  are  the  second  and  fourth, 

internal  rotation  and  external  rotation.  The  movements  do  not, 

however,  take  place  separately  and  successively,  but  generally  two  of 

them  are  going  on  together,  in  conjunction  with  the  descent  of  the 

centre  of  the  head.  Thus  with  the  descent  of  the  head  through  the 

main  part  of  the  bonypelvis  are  combined  flexion  and  internal  rotation. 

As  soon  as  the  head  meets  the  inclined  plane  of  the  pelvic  floor,  or 

rather  as  soon  as  the  effect  of  the  resistance  of  this  inclined  plane  pre- 

ponderates over  the  forces  tending  to  produce  flexion,  flexion  ceases 

and  extension  begins.  Descent,  internal  rotation  and  extension  then 

go  on  together  until  the  head  escapes  from  the  perineum.  At  this 
point  external  rotation  is  substituted  for  its  opposite,  internal  rotation. 
When,  by  the  elasticity  of  the  soft  parts,  the  head  is  pushed  back  in 
the  interval  of  pains,  not  only  descent,  but  the  other  movements  are 

generally  reversed  for  the  time,  more  especially  internal  rotation. 

Thus  the  head  recedes,  as  well  as  advances,  by  a  screw-likejmovernent. 

In  the  second,  or  right  occipito-anterior,  position  of  the  vertex, 
the  mechanism  is  precisely  the  .same  as  in  the  first  or  left  occipito- 

,  anterior,  except  that  left  is  substituted  for  right,  and  the  directions 
of  internal  and  external  rotation  are  reversed.  In  the  frozen  section, 
Fig.  64,  p.  146,  the  foetus  is  seen  to  be  in  the  second  position. 
The  head  is  beginning  to  press  upon  the  inclined  jdane  of  the  pelvic 
floor,  and  the  force  which  transforms  flexion  into  extension  is  thus 

beginning  to  act.    Internal  rotation  is  not  yet  complete. 

Mechanism  in  occipito-posterior  positions. — Suppose 
the  head  to  be  the  third  or  right  occipito-posterior  position. 
Flexion  takes  place  as  in  occipito-anterior  positions,  and  for  the 
same  reason.  With  internal  rotation  the  mechanism  is  different. 
The  head  being  well  flexed  the  occiput  advances  much  in  advance 
of  the  forehead,  and  is  the  first  to  meet  the  resistance  of  the  inclined 
plane  of  the  pelvic  floor,  which  pushes  it  forward.  At  the  same 
time  there  is  free  space  under  the  pubic  arch,  and  the  occiput,  there- 

fore, usually  turns  away  from  the  resisting  plane  until  it  is  directed 
nearly  forwards,  and  escapes  under  the  pubic  arch.  The  position 
is  thus  converted  into  the  second  or  right  occipito-anterior,  and  the 
movements  of  extension  and  external  rotation  take  place  just  as  if  the 
head  had  been  originally  in  that  position.  The  internal  rotation  in 
occipito-posterior  positions  therefore  takes  place  through  nearly three  eighths  of  a  circle,  instead  of  only  a  little  more  than  one- 
eighth  (see  Fig.  78,  p.  170).  4 

Sometimes  this  rotation  begins  before  the  true  floor  of  the  pelvis 
is  reached,  and  the  inclined  plane  which  then  causes  it  is  then 
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that  formed  by  the  recto-vaginal  septum.  Whether  the  rotation 
occurs  early  or  late,  the  resistance  which  causes  it  is  that  of  the  soft 
parts,  and  not  of  the  planes  of  the  ischia  or  any  part  of  the 
bony  pelvis.  The  screw-like  mechanism  of  the  bony  pelvis  would 
rather  determine  a  rotation  of  the  occiput  backwards,  since  the  occi- 

put is  originally  behind  the  spine  of  the  ischium.  This  is  further 

proved  by  experiment,  for  it  has  been  shown  that  if,  in  the  corpse 
of  a  woman  who  had  died  during  or  just  after  delivery,  a  foetus  be 

placed  in  an  occipito-posterior  position,  after  the  uterus  has  been 
opened,  and  pushed  through  from  above,  the  rotation  takes  place  in 
the  natural  way  if  the  soft  parts  are  intact,  but  not  if  they  are  lace- 

rated, or  greatly  over-distended  in  repetition  of  the  experiment. 
In  the  fourth  or  left  occipito-posterior  position  of  the  vertex,  the 

mechanism  is  precisely  the  same.  The  occiput  usually  rotates  first 
to  the  left  and  then  forwards.  The  position  is  thus  converted  into 

the  first  or  left  occipitoanterior,  and  extension  and  external  rota- 
tion take  place  as  if  the  head  had  been  in  that  position  originally. 

Mechanism  in  unreduced  occipito-posterior  positions. 
— In  some  cases  the  rotation  forwards  of  the  occiput  fails.  The 
occiput  is  then  directed somewhat  backwards  by  the  posterior 

inclined  plane  of  the  ischium,  in 

consequence     of     the  screw-bike 
mechanism  of  the  pelvis.  Internal 
rotation  therefore   occurs    in  the 

opposite    direction    to    the  usual 

one,  and  through  only  about  one- 

eighth  of  a  circle,  the  occiput  turn- 
ing back  toward  the  hollow  of  the 

sacrum.     In  this  position  the  head 

reaches  the  pelvic  floor.  The  resist- 
ance of  the  inclined  plane,  pushing 

forward  the  fore-coming  part  of  the 

head,  then  causes  a  movement  not 
of  extension  but  of  flexion  (see 

Fig.  80),  and  by  this  movement 
of  flexion  the  head  escapes,  the 

forehead  passing  beneath  the  pubic 

arch,    while    the    occiput  passes 

over  the  perineum.     The  anterior 
fontanelle    is    then   often  nearly 

in  the  centre  of  the  presenting  part,  as   the  head   is  reaching 

vulval  outlet.    This  mode  of  escape  of  the  head  involves 

mechanical  disadvantage.     (Compare   Fig.    80  with 

Fig.  67,  p.  165,  and  Fig.  79,  p.  162).    Instead  
of  the  sub-occipito- 

Fig.  80.— Expulsion  of  the  head  in  the 
occipito-posterior  position. 

»the 

a  serious 
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bregmatic  measuring  only  4  inches,  and  finally  the  sub-occipi
to-ftontal 

diameter,  either  the  occipitofrontal,  measuring  4.6  inches,  or  a 

diameter  not  far  removed  from  it,  is  opposed  to  the  antero-posterior 

diameter  of  the  outlet  of  the  genital  canal.  With  a  normal  size  of 

foetus  and  of  maternal  passages,  the  head  cannot  generally  so  pass, 

except  by  rupture  of  the  perineum,  until  it  has  been  so  moulded  by 

pressure  as  greatly  to  diminish  the  occipito-frontal  diameter.  Even 

after  such  moulding,  difficulty  often  occurs,  the  risk  of  rupture  of 

perineum  is  always  increased,  and  artificial  delivery  is  not  unfre- 
quently  called  for. 

The  chief  cause  of  failure  of  the  usual  rotation  of  the  occiput 

forward  is  deficient  flexion  of  the  head,  whether  this  be  due  to  con- 

traction of  the  conjugate  diameter  of  the  pelvis,  or  any  other 

reason.  For  the  reason  why  the  occiput  turns  forward,  is,  as- 

already  mentioned,  that,  coming  in  advance,  it  is  the  first  part  to 
meet  the  inclined  plane  of  soft  parts.  If,  however,  the  occiput  and 
forehead  are  descending  on  the  same  level,  there  is  no  reason  why 
the  occiput  shoidd  be  pushed  forward  any  more  than  the  forehead. 
Even  if  the  flexion  is  merely  less  marked  than  usual,  the  excess  of 
the  pressure  forwards  on  the  occiput  over  that  on  the  forehead  may 
be  insufficient  to  overcome  the  resistance  of  friction,  or  the  tendency 

of  the  posterior  inclined  plane  of  the  ischium  to  direct  the  occiput 
backward.  The  resistance  to  rotation  due  to  friction  will  of  course 

be  greater  the  more  tightly  the  head  is  fitted  in  the  pelvis.  Hence  a 
large  size  of  the  foetal  head  in  proportion  to  the  pelvis  may  be  one  of 
the  causes  which  contributes  towards  the  occiput  remaining  posterior. 

A  final  movement  of  external  rotation  takes  place  in  unreduced 

occipito-posterior  positions,  as  well  as  in  other  cases.  The  face 
turns  generally  to  the  side  toward  which  it  originally  looked ;  to  the 
left  in  the  third  position,  to  the  right  in  the  fourth  position.  This 
rotation  is  due,  as  before,  to  the  movement  of  the  shoulders  in  de- 

scending through  the  outlet  of  the  genital  canal. 
Lateral  obliquity  of  the  fcetal  head. — In  the  older  works 

on  midwifery,  besides  the  four  movements  of  flexion,  internal 
rotation,  extension,  and  external  rotation  (restitution),-  a  fifth 
movement  or  condition  called  obliquity  was  described.  By  this- 
was  meant  a  kind  of  lateral  or  bi-parietal  obliquity  of  the  head, 
which,  for  distinction,  is  called  the  Naegele-obliquity,  because  it 
was  first  described  by  Naegele.*  The  Naegele-obliquity  means  a 
rotation  of  the  head  on  its  antero-posterior  axis,  so  that  the 
anterior  parietal  bone  (i.e.,  in  the  first  position,  the  right  parietal 

•  Two  other  obliquities  of  the  foetal  head  at  the  brim  have  sometimes  been  spoken of :— Hcederer's  obliquity,  by  which  is  meant  the  chin-flexion :  and  Solayres'  obliquity, by  which  is  meant  the  entrance  of  the  long  diameter  of  the  head  in  an  oblique  diameter of  the  pelvis. 
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bone)  lies  most  deeply  in  reference  to  the  plane  of  the  brim,  the 
middle  of  the  sagittal  suture  is  nearer  to  the  promontory  of  the 
sacrum  than  to  the  top  of  the  symphysis  pubis,  and  the  anterior 
parietal  tuber  is  in  advance  of  the  left.  By  this  is  implied, 
assuming  the  axis  of  the  child  to  be  perpendicular  to  the  brim,  a 

lateral  flexion  of  the  child's  head  toward  its  posterior  shoulder,  the 
left  shoulder,  in  the  first  and  fourth  positions,  the  right  shoulder,  in 

the  second  and  third.  If  Naegele-obliquity  exists  before  the  os  is 

fully  dilated,  and  the  os  itself  is  centrally  situated  "in  reference  to 
the  axis  of  the  brim,  the 

sagittal  suture  will  divide 
the  os  into  two  unequal 

parts,  the  anterior  being 
the  largest.  In  Figs.  81, 

82,  is  shown  a  shght 

Naegele  -  obliquity,  still 
persisting  as  the  head  is 

approaching  the  outlet  of 
the  bony  pelvis  in  the 
first  and  third  positions 

respectively.  It  is  to  be 

observed  that,  even  with- 
out any  Naegele-obliquity, 

the  anterior  parietal  bone 

always,  when  the  head 
is  at  the  brim  or  in  the 

cavity  of  the  pelvis,  lies 
most  deeply  in  reference 
to  the  horizon,  though  not 

reference  to  the  plane m 
in 

Tig.  81.— Outlet  of  the  pelvis,  shewing  a 
slight  Naegele-obliquity  of  the  foetal 
head,  which  is  passing  through  the 
pelvic  cavity  in  the  first  position.  The asterisk  marks  the  presenting  point. 
(After  Tyler  Smith.) 

of  the  brim,  simply 

consequence  of  the  oblique 

position  of  the  long  di- 
ameter of  the  head,  and 

the  inclination  of  the  brim 
itself  to  the  horizon. 

Naegele  for  inferring  the 
head  were  the  following. 

Two  among  the  reasons  given  by 

lateral  or  bi-parietal  obliquity  of  the 

First,  that  the  examining  finger,  when  introduced,  touches  the  
right 

parietal  bone  (in  the  first  position)  in  the  vicinity  of  the  tub
er,  and 

not  a  point  on  the  sagittal  suture.  This,  however,  is  simply  
the 

result  of  the  head  lying  in  the  oblique  diameter  of  the  b
rim,  and 

the  inclination  of  the  outlet  of  the  pelvis  to  the  inlet.  
A  second 

reason  was  that  the  caput  succedaneum  formed  b
efore  complete 

dilatation  of  the  os  is  situated  upon  the  right  parietal  
bone,  near 
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its  upper  edge,  and  not  centrally  over  the  sagittal  sutur
e.  This, 

however,  may  he  explained,  as  it  has  been  by  Matthews  Du
ncan, 

without  assuming  any  lateral  obliquity,  on  the  ground  that  the 

caput  succedaneum  will  be  thickest  where  the  head  is  least  sup- 

ported. The  thickest  part  will  therefore  be,  not  necessarily  in  the 

centre  of  the  os  uteri,  but  rather  in  the  direction  of  the  axis  of 

the  undilated  vagina,  while  in  other  parts  within  the  circle  of  the 

os  uteri,  where  partial  support  is  received  from  the  posterior 

vaginal  wall,  the  swelling 

may  be  so  inconsiderable 
as  not  to  attract  notice. 

These  two  points  there- 
fore do  not  prove  any 

Naegele-obliquity,  and  its 
existence  is  only  to  be 
inferred  when  it  can  be 
made  out  that  the  centre 

of  the  sagittal  suture  is 
nearer  to  the  promontory 
of  the  sacrum  than  to  the 

top  of  the  symphysis  pubis, 
or  that  an  os  uteri  situated 

centrally  around  the  axis 
of  the  brim  is  divided  un- 

equally by  the  sagittal 

suture,  the  anterior  seg- 
ment being  the  larger. 

It    is    now  generally 

held   that   the  Naegele- 
obliquity  is  not 
occurrence  in 

labour,  and  it 
certain  that  it 
occur  in  such  a  uniform 

and  marked  way  as  to 
make  it  deserve  to  be  ranked  with  the  four  important  movements 
of  flexion,  internal  rotation,  extension,  and  external  rotation.  In  the 

case  of  contraction  of  the  conjugate  diameter,  however,  the  Naegele- 
oblicjuity  is  often  marked,  and  the  cause  of  its  occurrence  in  general 
will  be  discussed  when  the  mechanism  of  labour  in  a  pelvis  contracted 
in  its  conjugate  diameter  is  described.  Even,  however,  when  the 

pelvis  can  hardly  be  called  contracted,  whenever  the  head  passes  with 
difficulty,  and  has  prominent  and  firmly  ossified  parietal  tubera,  so  that 

the  bi-parietal  diameter  is  greater  than  the  oblique  diameters  slightly 

a  regular 
normal 

is  quite 
not does 

Fig.  82.— Outlet  of  the  pelvis,  showing  a 
slight  Naegele-obliquity  of  the  foetal 
head,  which  is  passing  through  the 
pelvic  cavity  in  the  third  position.  The 
asterisk  marks  the  presenting  point. 
(After  Tyler  Smith.) 
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inclined  to  it,  some  degree  of  Naegele-obliquity  is  common  through- 
out the  earlier  part  of  the  passage  of  the  head  through  the  pelvis. 

It  has  then  the  mechanical  advantage  that  the  large  hi-parietal 
diameter  of  the  head  is  never  opposed  to  any  diameter  of  the 
pelvis,  but  one  parietal  tuber,  the  anterior,  always  passes  a  little  in 
advance  of  the  other. 

Whether  or  no  any  Naegele-obliquity  exists  in  the  earlier  part 
of  the  passage  of  the  head,  there  is  almost  invariably,  in  the  later 

part  of  the  passage,  a  lateral  or  bi-parietal  obliquity  of  the  opposite 
land,  by  which  the  head  is  flexed  toward  the  anterior  shoulder 
(i.e.,  the  right  shoulder,  in  the  first  position)  instead  of  the  posterior. 
For  the  occiput  is  not  usually  ever  rotated  quite  completely  to  the 
front,  and  moreover  the  head  meets  the  inclined  plane  of  soft  parts 

(see  Fig.  64,  p.  146)  before  even  the  full  amount  of  internal  rotation, 

which  does  occur,  is  finished.  The  inchned  plane  then,  its  resist- 
ance being  directed  forwards — while  it  pushes  the  occiput  towards 

the  child's  back  (in  occipito-anterior  positions),  and  so  causes 
extension — must  at  the  same  time  push  it  towards  the  anterior 

shoulder,  and  so  cause  lateral  flexion.* 
Similarly,  in  unreduced  occipito-posterior  positions,  a  lateral 

flexion  of  the  head  toward  the  anterior  shoulder  will  accompany 

the  movement  of  chin-fiexion  by  which  it  escapes  under  the 

pubic  arch.  These  varieties  of  lateral  obliquity,  like  the  Naegele- 
obliquity,  are  not  of  sufficient  importance  to  be  ranked  on  a  level 
with  the  four  main  rotations  as  already  enumerated. 

Moulding  of  the  foetal  head  in  vertex  positions. — Two 
changes  in  the  head  are  produced  by  the  pressure  on  it  during 
labour — first,  a  general  diminution  of  its  size  ;  and,  secondly,  an 

alteration  in  its  shape,  by  which  the  diameters  most  compressed  are 

specially  diminished,  a  compensatory  increase  taking  place  in 

certain  other  diameters.  The  general  diminution  of  the  head  i.-; 

produced  partly  by  some  of  the  blood  being  squeezed  out  of  the  head 

into  the  rest  of  the  body,  and  partly  by  some  of  the  cerebrospinal 

*  Supposing  that  there  is  no  Naegele-obHquity  while  the  head  is  passing  through  the 
upper  part  of  the  pelvis,  this  lateral  flexion  might  conceivably  take  place  rapidly 

enough  to  keep  the  two  parietal  tubera  on  the  same  level  in  reference  to  each  succes- 
sive plane  of  the  genital  canal  of  soft  parts,  a  condition  called  by  German  authors  the 

synclitic  movement  of  the  head.  In  point  of  fact,  however,  just  as  the  extension  of  the 
head  is  not  rapid  enough  to  prevent  the  presenting  point  moving  progressively  forward, 

relatively  to  the  head,  toward  the  posterior  fontanelle,  as  the  head  approaches  the  out- 
let, so  the  lateral  flexion  is  not  rapid  enough  to  keep  the  parietal  tubera  on  the  same 

level  in  reference  to  the  successive  planes  of  the  genital  canal.  The  anterior  parietal 

tuber  therefore  almost  always  passes  each  plane  toward  the  outlet  of  the  canal  some- 
what in  advance  of  the  posterior,  even  when  there  is  no  Naegele-obliquity  m  the  upper 

part  of  the  canal.  When  the  Naegele-obliquity  does  exist  at  first,  this  advanced  position 
of  the  anterior  tuber  will  be  the  more  marked,  because  the  left  lateral  flexion  mil  have 
first  to  be  obliterated,  before  the  right  lateral  flexion  can  be  produced. 
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fluid  being  squeezed  out  of  the  cerebral  ventricles  into  the  spi
nal 

canal.  Its  occurrence  is  proved  by  the  rapid  increase  which  takes 

place  in  the  average  diameters  of  the  head  during  a  day  or  two 

after  birth,  a  period  during  which  the  whole  weight  of  the  child  is 

somewhat  diminishing.  The  diminution  is  rendered  possible,  first 

by  the  obliteration  of  any  interval  between  the  bones  which  existed 

along  the  sutures,  and,  secondly  by  the  overlapping  of  the  bones. 

This  overlapping  takes  place  in  a  regular  way,  in  consequence  of 

the  anatomical  relations  of  the  bones.  Both  the  frontal  and  occipital 

hones  pass  beneath  the  parietal  bones,  thus  allowing  a  diminution 

in  the  antero-posterior  diameter  of  the  head.  The  parietal  bones 

also  overlap,  and,  almost  invariably,  the  posterior  parietal  bone, 

which  is  subjected  to  most  pressure,  passes  beneath  the  anterior. 

The  movement  of  the  occipital  bone  is  rendered  possible  by  a 

cartilaginous  interval  between  the  posterior  and  the  basilar  portion, 

so  that  the  posterior  portion  is  capable  of  a  kind  of  hinge  movement 
on  the  other. 

The  moulding  in  shape  of  the  foetal  skull  in  occipitoanterior 

positions,  and  also  in  occipito-posterior  positions  which  end  by  rota- 
tion of  the  occiput  forward,  is  shown  in  Fig.  83,  p.  180.  The  plain 

outline  is  the  unmoulded  head,  the  dotted  outline  indicates  the 

shape  after  moulding.  The  points  r,  b,  o  in  the  figure  indicate 
definite  points,  namely,  the  root  of  the  nose,  and  the  centres  of  the 
anterior  and  posterior  fontanelles,  and  the  diameters  are  measured  to 
these  definite  points  (see  p.  82).  The  chief  diminution  is  in  the 

sub-occipito-bregmatic  (so — b)  and  sub-occipito-frontal  diameters, 
which  are  successively  opposed  to  the  antero-posterior  diameter  at 
the  outlet.  The  fronto-occipital  diameter,  F  o,  is  also  diminished, 

and  even  the  mento-occipital  diameter,  m  o,  (measured  to  the  posterior 
fontanelle)  is  somewhat  diminished,  instead  of  being  increased,  as 
might  at  first  sight  be  expected,  from  the  outward  appearance  of  the 
moulded  head.  The  chief  compensatory  increase  is  in  the  maximum 

oblique  or  vertico-mental  diameter  (m — x),  which,  when  the  head  is 
well  flexed,  lies  almost  in  the  axis  of  the  genital  canal  at  the  point 
where  the  centre  of  the  head  is  placed.  In  the  unmoulded  head  the 
posterior  extremity  of  tins  is  much  nearer  to  the  posterior  than  to 
the  anterior  fontauelle  (see  x,  Fig.  43,  p.  72),  but  after  moulding  it 
runs  to  a  point  not  far  from  the  centre  of  the  sagittal  suture 
(x,  Fig.  83).  It  will  be  observed  that  the  change  of  shape  takes 
place  not  so  much  by  the  movement  of  the  bones  upon  each  other 
as  by  the  bending  of  the  thinner  parts  of  the  bones,  more  especially 
of  the  parietal  bones,  the  curvature  of  which  is  greatly  altered. 

Besides  the  moulding  visible  in  the  antero-posterior  section,  the 
head  also  becomes  flattened  from  side  to   side,  the  bi-parietal N  2 
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diameter  being  especially  diminished.  The  head  viewed  from  the 
front  or  from  the  back  immediately  after  delivery  has  also  an 
nnsymmetrical  appearance.  This  is  due  to  the  posterior  parietal 
bone,  -which  has  sustained  the  greatest  pressure,  being  more flattened,  and  the  anterior  parietal  bone,  which  has  been  directed 

X 

M 

Fig.  83.—  Moulding  of  head  in  occipito-anterior  position  of  vertex.  (After  Budin.) 
The  plane  outline  shows  the  shape  of  the  head  hefore,  the  dotted  outline  after, 
moulding. 

toward  the  free  space  of  the  vagina,  having  become  more  convex. 
Besides  the  asymmetry  due  to  pressure,  there  is  also  a  natural 
asymmetry  in  the  foetal  head,  which  has  already  been  mentioned 
(see  p.  81).  After  the  effect  of  moulding  has  passed  off,  as  it 
generally  does  in  a  few  days,  or  a  week  at  the  utmost,  this  natural 
asymmetry  may  become  appreciable. 

When,  in  an  unreduced  occipito-posterior  j>osition,  the  head  is 
delivered  without  assistance  in  the  usual  way,  the  forehead  passing 
under  the  pubic  arch  while  the  occiput  sweeps  over  the  perineum, 

the  moulding,  hi  the  antero-posterior  section,  is  very  different, 
and  is  represented  in  Fig.  84.  Here  the  fronto-occipital  and 
mento-occipital  diameters  are  much  more  shortened  than  in  the 

usual  positions,  and  the  compensatory  increase  takes  place  not  in  the 

maximum  oblique  or  vertico  mental  diameter  (m — x,  Fig.  83),  but  in 
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is  still  high  up  behind  the  pubes.    As  a  rule, 
 this 

Pig.  84.— Usual  moulding  of  head  in  unreduced  occipito-posterior  position  of  vertex. 

with  a  dead  child,  with  which  a  more  excessive  moulding  of  the 

head  is  possible,  and  it  is  sometimes  promoted  by  delivery  with 
forceps.  The  kind  of  moulding  is  then  an  exaggeration  of  that 

which  occurs  in  occipito-anterior  deliveries,  as  shown  in  Fig.  83. 
The  elongation  of  the  head  along  the  maximum  diameter,  m  x,  is 
excessive,  the  head  is  extremely  flattened  by  the  pressure  against 
the  pubes,  so  that  there  is  an  almost  uniform  slope  from  the  face  up 
to  the  parietal  bones,  and  the  back  of  the  head  forms  an  almost 
vertical  line  with  the  neck.  Fig.  84  is  drawn  from  measurements 

taken  by  the  author,  so  as  to  correspond  with  Budin's  figures 
(Figs.  83,  92).  The  figure  given  by  Budin  for  the  moulding  in 

occipito-posterior  positions,*  and  also  that  of  Tarnier  and  Chantreuil,t 
represents  the  exceptional  case  just  mentioned,  and  not  the  usual 

*  De  la  Tete  du  Foetus  au  point  de  vuc  do  1'ObstOtrique.  Paris.  1876.  PI.  XVTII. 
-t  TraitC  de  l'Art  des  Accouchements,  p.  682. 

so. 
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condition  for  a  child  spontaneously  delivered  alive.  Figures, 
however,  are  given  by  Barnes  *  and  Spiegelberg  t  which  show  the 
same  general  shape  of  the  head  as  Fig.  84. 

Caput  succedaneum. — In  addition  to  the  changes  in  the  bony 
cranium,  the  appearance  of  the  head  is  altered  by  the  formation  of 
the  caput  succedaneum.   The  cause  of  its  production  has  been  already 

mentioned  (see  p.  150).  If  a 

caput  succedaneum  is  formed 
at  the  early  stage  of  labour, 

the  head  being  in  the  first  posi- 
tion, its  centre  is  near  the 

border  of  the  anterior  parietal 
bone  near  the  centre  of  the 

sagittal  suture  (1.4,  Fig.  85). 

The  reason  why  it  is  not  cen- 
trally situated  over  the  sagit- 

tal suture,  even  though  there 
be  no  lateral  obliquity  of  the 
head,  is  because  the  anterior 
part  of  the  os  uteri,  looking 
toward  the  yet  imperfectly 

dilated  vagina,  is  less  sup- 
ported than  the  posterior. 

As  the  head  becomes  more 

flexed  in  advancing,  the 

centre  of  the  caput  succe- 

daneum (in  occipito-anterior 
positions)  gradually  advances 
nearer  to  the  posterior  fonta- 
nelle.  It  is  in  this  later 

stage  of  labour  that  the  most 
marked  caput  succedaneum 

is  generally  formed,  and  it 

may  then  project  an  inch 
or  more  from  the  level  of 

the  cranial  bones.  In  Fig. 

85,  1.4,  1.46,  1.46  show  the 
successive  positions  in  the  first  position  of  the  head,  or  fourth 

position  after  rotation,  2.3,  2.36,  2.36  in  the  second  position,  or 

third  position  after  rotation.  The  same  points  will  be  approxi- 
mately the  successive  presenting  points  of  the  head  in  the  two 

positions,  if,  with  Matthews  Duncan,  we  define  the  presenting  point 

Fig.  85. — Diagram  showing  positions  of 
centre  of  caput  succedaneum  in  the 
several  positions  of  the  vertex  : — 

1.4,  1.4ft,  1.4ft.  Successive  positions 
of  centre  of  caput  succedaneum  in  first 
position  of  the  vertex,  and  in  fourth 
position  after  rotation. 

2.3,  2.36,  2.3ft.  Successive  positions 
of  centre  of  caput  succedaneum  in 
second  position  of  vertex,  and  in  third 
position  after  rotation. 

3a.  Position  of  centre  of  caput  suc- 
cedaneum in  unreduced  third  position 

of  vertex. 
4a.  Position  of  centre  of  caput  suc- 

cedaneum in  unreduced  fourth  position 
of  vertex.    (After  Tyler  Smith.) 

•  On  the  Varieties  of  Form  imparted  to  the  Foetal  Head, 
t  Lehrhuch  der  Geburtshiilfe,  p.  150. 

Obsh  Trans.  Vol.  VH. 
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as  that  point  on  the  surface  of  the  head  through  which  the  curv
ed 

axis  of  the  developed  genital  canal  passes.  If,  however,  we  take 

Tyler  Smith's  definition,  which  seems  a  .preferable  one,  that  the 

presenting  point  is  that  point  of  the  head  which  is  most  centrally
 

situated  hi  the  os  uteri,  the  vagina,  and  the  ostium  vaginas  in  the 

successive  stages  of  labour,  then  in  the  first  stage,  before  full 

dilatation  of  the  os,  the  presenting  point  will  be  a  point  on  the 

sagittal  suture,  provided  that  the  os  is  central  in  reference  to  the 

axis  of  the  brim,  and  there  is  no  Naegele-obliqtuty  of  the  head. 

In  unreduced  occipito-posterior  positions  the  centre  of  the  caput 

succedaneum  advances  forward  toward  the  anterior  fontanelle  as  the 

head  descends,  instead  of  approximating-  to  the  posterior  fontanelle. 

Thus  in  some  cases  the  anterior  fontanelle  may  be  almost  in  the 

midst  of  the  caput  succedaneum.  In  Fig.  85,  1.4,  4«  indicate  the 

successive  positions  in  the  fourth  position  of  the  head,  2.3,  3a  in 
the  third  position. 

The  position  of  the  caput  succedaneum  will,  after  the  birth  of  the 
child,  in  many  cases  show  in  what  position  the  head  has  been 
delivered.  Both  the  size  of  the  caput  succedaneum  and  the  extent 
of  the  moulding  of  the  cranium  depend  upon  the  amount  of  pressure 
to  which  the  head  has  been  subjected,  in  conjunction  with  the 
duration  of  labour. 

Diagnosis  of  Cranial  Positions. 

(1.)  By  abdominal  palpation. — Much  information  as  to  the 
position  of  the  foetus  may  be  obtained  by  examining  the  abdomen, 
and  this  method  of  examination  shoidd  always  be  practised  in  any 
case  in  which  the  presentation  and  position  are  not  at  once  obvious 
on  vaginal  examination.  The  patient  should  be  placed  in  the 
dorsal  position,  and  the  examination  should  be  made  in  the  absence 
of  a  pain.  The  general  shape  of  the  uterine  tumour  will  indicate 

whether  the  child  is  lying  longitudinally  or  transversely  in  relation 
to  the  axis  of  the  uterus.  In  pelvic  presentations  the  round  hard 
mass  of  the  head  can  generally  be  made  out  at  the  upper  part  of  the 
uterus,  and  the  absence  of  such  a  mass,  if  tin?  position  of  the 
child  is  ascertained  to  be  longitudinal,  indicates  head  presenta- 

tion. The  next  point  is  to  determine  toward  which  side  the  back 
of  the  child  looks.  Generally,  toward  one  side  of  the  abdomen  the 
firm  uniform  mass  of  the  back,  without  any  marked  projections,  can 
be  detected,  while  on  the  other  side  the  limbs  are  felt,  especially 
the  knees  or  feet.  These  will  be  movable  in  the  liquor  anmii,  if 
the  membranes  are  still  unruptured,  and  may  be  making  active 
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motions.  The  position  where  the  foetal  heart  is  best  heard  will  give confirmatory  evidence,  for  this  position  is  on  the  side  toward  which 
the  back  is  directed,  except  in  the  case  of  face  presentation. 

(2.)  By  vaginal  examination. — Even  before  rupture  of  the 
membranes,  or  dilatation  of  the  os,  the  round  mass  of  the  head,  and 
its  separation  from  the  body  at  the  neck,  can  generally  be  made  out 
on  bimanual  examination  between  the  internal  and  external  hand 
through  the  uterine  wall,  the  patient  being  placed  in  the  dorsal 
position.  Examination  through  the  os  uteri,  to  determine  the  pre- 

sentation and  position,  must  be  made  in  the  interval  of  pains,  while 
the  membranes  are  lax.  The  head  is  distinguished  by  its  hardness 
and  uniform  outline.  Sometimes  the  yielding  portions  of  the  bones, 
on  being  impressed  with  the  tip  of  the  finger,  bend  under  the 
pressure  with  a  parchment-like  crackle,  which  can  be  both  felt  and 
heard.  After  the  rupture  of  the  membranes,  the  accoucheur  may 
often  arrive  at  immediate  certainty  that  the  head  is  presenting  by 
feeling  the  hair  on  the  scalp. 

The  sutures  and  fori  tan  elles  can  generally  be  made  out  before 
rupture  of  the  membranes,  but  more  easily  after  the  liquor  amnii 
has  escaped,  and  when  the  head  is  no  longer  covered  by  the  mem- 

branes. While  the  os  is  still  small,  it  is  probable  that  all  which 

can  be  detected  will  be  a  single  suture,  the  sagittal,  crossing  it 
generally  in  the  right  oblique  diameter,  approximating  nearer  to  the 

transverse  than  the  antero-posterior.  This  will  prove  that  the  head 
lies  either  in  the  first  or  third  position,  and  if  the  direction  of  the 
back  is  made  out  by  abdominal  examination,  it  is  easy  to  decide 
which  of  these  two  the  position  is.  Similarly,  if  there  is  a  suture 
running  in  the  left  oblique  diameter,  the  head  must  be  in  the 
second  or  fourth  position.  The  fontanelles  at  this  early  stage  will 
probably  be  about  equidistant  from  the  centre  of  the  os,  covered  by 
the  uterine  wall.  The  anterior  is  distinguished  by  its  large  size, 

and  the  four  sutures  at  right  angles  meeting  in  it ;  the  posterior  by 
its  small  size,  not  forming  any  actual  space,  and  the  three  sutures 
meeting  in  it.  If  either  fontanelle  or  both  can  be  reached,  the 
position  of  the  head  is  determined  by  vaginal  examination  alone. 
The  direction  of  the  posterior  fontanelle  will,  of  course,  give  the 
direction  of  the  occiput. 

When  the  os  is  more  dilated,  and  the  head  has  descended  lower 

and  become  flexed  (in  occipito-anterior  positions),  the  posterior  fon- 

tanelle is  generally  reached  easily,  while  the  anterior  is  reached  with 

more  difficulty,  by  tracing  the  sagittal  suture  (see  Fig.  44,  p.  80). 

In  cases  of  somewhat  difficult  labour,  when  flexion  is  very  great, 

and  the  head  large,  and  much  elongated,  the  posterior  fontanelle 

may  become  very  nearly  the  presenting  point,    The  fontanelle  may 
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also  be  obscured  by  being  nearly  in  the  centre  of  the  caput 

succedaneum.  Nothing  is  then  readily  made  out  except  the  three 

converging  sutures.  When  the  case  is  seen  for  the  first  time  at  this 

stage,  the  diagnosis  of  the  position  of  the  head  is  not  quite  so  easy, 

from'  the  difficulty  of  telling  which  is  the  occipital  bone.  The 
anterior  fontanelle  may  be  reached  by  passing,  if  necessary,  half  the 

hand  into  the  vagina— the  left  hand,  if  the  patient  is  lying  in  the 

usual  left  lateral  position.  In  some  cases  also  the  anterior  ear  can 

be  reached  without  much  difficulty,  especially  when  Naegele- 

oblicprity  exists.  There  is,  however,  a  simple  and  easy  mode  of 

determining  the  point,  depending  upon  the  laws  of  the  moulding  of 

the  head,  according  to  which  the  occipital  always  passes  beneath  the 

parietal  bones.  If  it  can  be  ascertained  that  one  of  the  three  bones 

has  a  tendency  to  become  depressed  beneath  the  other  two,  that 

bone  is  certainly  the  occipital  bone,  and  the  direction  of  the  occiput 
is  thus  determined. 

Again,  in  occipito-posterior  positions,  as  the  head  dscends  in  the 
pelvis,  the  anterior  fontanelle  may  be  nearly  in  the  centre  of  the 
presenting  part,  and  the  posterior  fontanelle  may  be  difficult  to 
reach.  Then,  in  a  similar  way,  if  it  can  be  ascertained  that  two  of 

the  bones  tend  to  be  depressed  under  the  other  two,  these  are  deter- 
mined as  being  the  two  segments  of  the  frontal  bone,  and  the 

position  of  the  head  is  thus  known. 

A  criterion  is  given  for  distinguishing  occipito-posterior  from 
occipito-anterior  positions  even  before  the  opening  of  the  os.  This 
is  that,  in  occipito-posterior  positions  the  anterior  segment  of  the 
uterine  wall  as  felt  from  the  vagina  does  not  descend  so  low  behind 

the  pubes  as  in  occipito-anterior,  because  the  forehead  does  not 
generally  lie  so  deeply  as  the  occiput  in  reference  to  the  plane  of  the 
brim.  This  criterion  is  not,  however,  always  decisive,  since,  in 
occipito-posterior  positions,  the  forehead  often  lies  lower  than  usual 
in  comparison  with  the  occiput.  y 



CHAPTER  XIII. 

MANAGEMENT  OF  NORMAL  LABOUR. 

It  is  a  well-known  rule  that  the  accoucheur  should  always  attend 
promptly  to  the  first  summons  from  a  lying-in  woman.  It  may  he 
that  she  has  deferred  sending  till  the  last  moment,  or  lahour  may 
he  extremely  rapid.  In  such  a  case,  if  from  any  delay  of  the  attend- 

ant the  child  is  horn  hefore  his  arrival,  the  mother's  life  may  he 
lost  from  post-partum  haemorrhage,  or  the  child's  in  a  case  of  pelvic 
presentation.  Again,  the  favourahle  moment  for  interference  in  a 

case  of  abnormal  presentation  may  be  lost.  If,  on  the  other  hand, 
the  patient  has  sent  unnecessarily  early,  the  attendant,  after  ascer- 

taining the  exact  state  of  affairs,  and  the  probable  duration  of  the 
labour,  may  confidently  leave  her  for  a  time. 

Requisites  to  be  taken  by  the  accoucheur. — The 
attendant  should  be  provided  with  a  stethoscope,  a  catheter,  (either 
a  silver  female  catheter  or  a  No.  10  or  No.  12  gum  elastic  male 
catheter),  bottles  containing  chloroform,  sulphuric  ether,  solution  of 

chloral,  tincture  of  opium  or  Battley's  liquor  opii  sedativus,  liquid 
extract  of  ergot,  or  Richardson's  liquor  secalis  ammoniatus,  or  some 

liquid  preparation  of  ergotin,  blunt-pointed  scissors,  a  Higginson's 
syringe,  which  may  with  advantage  be  provided  with  a  long  metal 

tube  for  intra-uterine  injection,  a  hypodermic  syringe,  a  chloroform 
inhaler,  and  either  a  small  elastic  catheter  (No.  6),  suitable  for 

passing  into  the  infant's  larynx,  or  a  tube  specially  made  for  that 
purpose.  These  may  be  carried  in  a  simple  leather  bag  with  pockets 
at  the  sides  for  the  bottles.  There  should  also  be  in  the  bag  suitable 

needles  and  sutures  (silk-worm  gut  or  silver  wire)  for  stitching  the 

perineum,  and  some  preparation  of  perch]  oride  of  iron,  either  the 

liquor  ferri  perchloridi  fortior,  or  the  solid  salt.  The  latter  is 

somewhat  less  likely  to  rust  the  iron  instruments  in  the  bag  ;  but  even 

for  this  it  is  well  to  have  a  bottle  with  a  cap  over  the  stopper.  A 

pair  of  forceps  may  also  be  carried  in  the  bag,  especially  if  the  accou- 

cheur is  going  far  from  home.  .  These  or  any  other  obstetric  instru- 
ments arc  most  conveniently  carried  wrapped  separately  hi  chamois 

leather,  which  may  be  secured  by  indiarubber  rings.    There  should 
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be  provided  in  the  room  hot  and  cold  water,  thread  for  tying  
the 

funis,  an  abdominal  binder,  and  a  supply  of  diapers. 

Preliminary  preparations.— The  room  should  be  as  air
y  as 

possible  and  also  quiet.  The  bed  should  be  firm,  and  a  feather  bed 

is  especially  to  be  avoided.  The  bedding  should  be  protected  by  a 

waterproof  sheet,  and  a  draw-sheet,  folded  in  several  thicknesses, 

should  be  placed  under  the  hips,  so  that  it  can  be  readily  removed 

when  soiled.  With  the  lower  classes  it  is  usual  to  wear  till  the 

labour  is  completed  an  old  suit  of  the  ordinary  dress,  including 

stays,  which  often  prove  inconvenient.  It  is  preferable  for  the 

patient  to  be  in  her  night-dress,  over  which  she  may  wear  a  dressing- 

gown  in  the  earlier  stages  of  labour.  It  is  a  good  plan  for  her 

also  to  wear  underneath  the  night-dress  a  special  petticoat,  fastened 

loosely  round  the  waist.  The  night-dress  can  then  be  tucked  up 

and  kept  clean  during  delivery,  and,  when  the  labour  is  over,  the 

soiled  petticoat  can  be  easily  slipped  off,  and  the  necessity  for 

changing  the  night-dress  avoided.  With  the  poorer  classes  the 
attendant  should  insist  that  no  more  persons  than  necessary  are  in 

the  room,  since,  especially  among  the  Irish,  the  neighbours  are  fond 

of  gathering  in  the  lying-in  room. 
Position  of  the  patient. — In  this  country  it  is  usual  for  the 

woman  to  he  on  her  left  side,  with  the  hips  brought  near  the  edge 
of  the  bed,  during  the  latter  stage  of  labour,  or  for  an  examination. 
On  the  Continent  and  in  America  the  dorsal  position  is  the  usual 
one.  Each  position  has  its  own  advantages,  but  on  the  whole  those 
of  the  lateral  position  predominate.  In  point  of  delicacy  it  has  the 
superiority ;  it  allows  forceps  or  other  instruments  to  be  used  with 

less  exposure  and  less  disturbance  to  the  patient ;  and  it  tends  to- 
correct  the  common  right,  obliquity  of  the  uterus.  Moreover,  during 

the  passage  of  the  head  over'  the  perineum,  the  pressure  on  the 
perineum  is  not  increased  by  the  weight  of  the  child,  as  it  is  in  the 
dorsal  position,  and  hence  the  risk  of  laceration  is  somewhat  less  in 

the  lateral  position.  On  the  other  hand,  the  dorsal  position  tends 
somewhat  to  accelerate  labour  during  the  earlier  part  of  the  passage 
of  the  head  through  the  pelvis.  Not  only  does  the  weight  of  the 
child  give  direct  assistance  to  the  expulsive  force,  but,  by  pressing- 
the  presenting  part  more  firmly  upon  the  os  uteri  or  vagina,  it 
stinxulates  the  contractions  of  the  uterus  in  a  reflex  manner.  This- 
is  especially  useful  in  cases  of  uterine  inertia. 

Examination  of  the  patient. — The  first  object  is  to  ascer- 
tain whether  the  presentation  and  the  maternal  passages  are  normal. 

The  entrance  of  the  accoucheur,  however,  is  apt  to  put  a  stop  to  the 
pains  for  a  time,  and  he  should,  therefore,  be  careful  to  avoid  start- 

ling the  nerves  of  the  patient.    It  is  well  to  sit  down  quietly  for  a 
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■while,  ask  a  few  questions  about  the  time  when  the  pains  com- 
menced, their  frequency,  character,  and  situation,  whether  any 

show  "  has  been  seen,  whether  the  waters  have  broken,  whether 
the  bowels  have  acted  freely,  and  also  to  feel  the  patient's  pulse. 
He  should  also  inquire  (if  he  has  not  previously  ascertained)  about 
the  character  of  former  labours,  the  state  of  health  during  preg- 

nancy, and  whether  the  patient  lias  reached  the  full  term.  Before 
making  any  examination,  if  his  hands  are  cold,  he  should  warm  them 
by  washing  them  in  warm  water.  It  is  also  a  good  precaution 
against  the  conveyance  of  any  septic  matter,  in  all  cases,  before 
making  the  first  vaginal  examination,  to  wash  the  hands  first  in  soap 

find  water,  using  a  nail-brush,  and  then  in  some  anti-septic  solution. 
For  this  purpose  either  permaganate  of  potash,  iodine,  carbolic  acid, 
or  perchloride  of  mercury  may  be  used. 

It  is  desirable  to  make  an  abdominal  examination  in  order  to 

ascertain  by  palpation  whether  the  uterus  and  foetus  are  naturally 
placed,  and  also  to  make  sure,  either  by  feeling  movements  or 

hearing  the  foetal  heart,  that  the  foetus  is  alive.  Abdominal  exami- 
nation is  more  troublesome  than  vaginal  when  the  ordinary  dress  is 

worn,  but  the  student  should  be  careful  to  use  all  opportunities 

both  of  practising  auscultation  of  the  foetal  heart  and  acquiring 
«kill  in  making  out  the  parts  of  the  foetus  and  its  position  by 

abdominal  palpation.  He  should  not  scruple,  therefore,  to  have  the 
stays  removed  if  they  are  worn. 

It  is  usual  and  preferable  to  commence  the  examination  during 

a  pain,  and  hence  arises  the  common  phrase  of  "  taking  a  pain." 
Her  attention  being  distracted  by  the  pain  the  patient  does  not 

notice  so  much  the  inconvenience  of  the  introduction  of  the  examin- 

ing finger.  The  index  finger  of  the  right  hand,  anointed  with 

vaseline  or  other  lubricant,  is  generally  used  for  examination  in  the 

position  shown  in  Fig.  86.  The  inexperienced  student  may  pass 

the  hand  up  the  back  of  the  thighs  to  the  buttocks,  and  then 

find  the  perineum  and  fourchette  as  a  guide  to  the  entrance  of 
the  vagina. 

The  condition  of  the  vagina  may  first  be  noted,  especially  as  to 

its  freedom  from  any  obstruction  or  contraction,  the  relaxation  of 

the  mucous  membrane,  and  the  amount  of  lubricating  secretion 

present.  An  abundant  secretion  of  slimy  mucus  is  generally  a  safe 

indication  that  labour  has  set  in  in  earnest,  and  that  the  pains  and 

dilatation  of  the  os  will  progress  in  a  satisfactory  maimer.  For  the 

physiological  relaxation  of  the  cervix,  generally  associated  with  good 

.expulsive  pains,  is  usually  attended  also  by  a  copious  secretion 

from  the  cervical  glands,  which  are  greatly  under  the  influence  
of 

the  nervous  system 

jxii, 
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The  next  point  is  to  make  out  the  size  of  the  os  uteri,  and  the 
condition  of  its  edges.  The  inexperienced  student  must  be  careful 
definitely  to  feel  its  margin,  and  not  to  overlook  a  very  small  os,. 
and  mistake  a  thin  uterine  wall  stretched  over  the  presenting  part 
for  the  bag  of  membranes.  If  the  os  is  still  small,  it  may  lie  so  far 
back  in  the  hollow  sacrum  as  to  be  difficult  to  reach.  In  such  a 

case  the  accoucheur  should  see  that  the  bladder  is  empty,  since  a 
full  bladder  displaces  the  cervix  much  further  back,  and  should 

Fig.  86— Examination  in  the  stage  of  dilatation. 

place  the  patient  on  her  back,  introducing  two  fingers  of  the  rieht hand  into  the  vagina,  and  pressing  the  fundus  downward  and  back- 
ward with  the  left  hand  placed  on  the  abdomen.    Another  plan 

but  not  such  a  good  one,  is  to  place  the  patient  transversely  on  the 
bed,  still  lying  on  her  left  side,  and  introduce  two  fingers  of  the left  hand  into  the  vagina,  the  flexor  surfaces  directed  toward  the anterior  pelvic  wall    Examination  while  the  pain  still  continues  will 
best  T,,,,a  the  condition  of  the  os,  and  the  effect  of  the  pain  up, the  os,  the  bag  of  membranes,  and  the  presenting  part.    A  thin  hard margin  to  the  os  generally  denotes  that  dilatation  will  be  slow 
the  edge  rs  soft  and  thick,  it  is  likely  to  yield  much  more  q uiclly 
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To  make  out  the  presenting  part,  if  the  membranes  are  still 
intact,  it  is  necessary  to  continue  the  examination  during  the  in- 

terval between  the  pains.  No  attempt  to  explore  it  should  be  made 
while  the  bag  of  membranes  is  tense,  lest  the  membranes  should  lie 
ruptured  prematurely.  If  the  os  is  still  small  it  is  sufficient  for 
the  accoucheur  to  satisfy  himself  that  the  head  is  presenting, 
without  making  out  its  exact  position  by  feeling  the  fontanelles. 
To  do  this,  however,  it  is  not  sufficient  to  feel  the  presenting  part 
through  the  uterine  wall,  but  the  finger  must  be  passed  in  through 
the  os  to  touch  it.  If,  on  passing  the  external  os,  the  finger  finds 
a  cervical  canal  still  existing,  so  that  the  bag  of  membranes  or  pre- 

senting part  does  not  rest  upon  the  external  os,  but  only  upon  the 
internal  os,  or  upper  orifice  of  the  canal,  it  is  generally  a  sign  that 
the  labour  will  not  soon  be  over.  For  the  internal  os  and  cervical 

•canal  have  to  be  dilated  before  dilatation  of  the  external  os  begins, 

and  this  process  is  indeed  often  completed  during  the  few  days 
before  active  labour,  while  there  are  still  no  well-marked  pains. 

If  a  bag  of  membranes  only  is  felt,  and  no  presenting  part  can 
be  reached,  special  care  is  necessaiy  to  ascertain  whether  there  is 
any  abnormal  presentation,  especially  a  shoulder  presentation  or 
transverse  position  of  the  child.  In  this  investigation,  examination 
of  the  abdomen  should  on  no  account  be  omitted.  In  some  cases 

the  failure  to  feel  any  presenting  part  may  arise  simply  from  the 

liquor  amnii  being  very  abundant,  and  the  head  resting  far 
forward  above  the  symphysis  pubis.  In  such  a  case  the  head  may 
be  reached  by  pressing  the  finger  far  forward  within  the  os,  while 
the  patient  lies  on  her  back,  and  the  external  hand  presses  the  head 
down  from  above. 

If  the  presenting  part  has  not  descended  into  the  pelvis  when 
the  first  examination  is  made,  and  particularly  if  no  guidance 

is  to  be  obtained  from  the  history  of  previous  labours,  the  size  of 

the  pelvis  should  be  explored  by  the  finger.  More  especially,  the 
accoucheur  shoidd  test  whether  the  promontory  of  the  sacrum  can 

be  reached  too  easily,  and,  if  it  can,  he  should  measure  the  diagonal 

conjugate  diameter  (see  Chapter  on  Contracted  Pelvis).  He  should 

also  judge  whether  there  is  less  space  than  usual  on  either  or  both  sides 

of  the  pelvis,  and  note  also  the  size  of  the  cavity  and  outlet.  Next, 

it  is  well  to  examine  whether  any  fa3ces  can  be  felt  in  the  rectum  ; 

and  if  any  are  found,  to  have  an  enema  administered,  if  labour  is 

not  too  far  advanced,  or  too  rapidly  advancing.  A  collection  of 

fasces  in  the  rectum  may  materially  delay  the  progress  of  labour 

before  it  is  expelled  before  the  advancing  head.  For  this  reason, 

as  well  as  for  the  comfort  of  the  accoucheur,  the  use  of  an  enema  at 

the  onset  of  labour  is  always  desirable. 

4X1IJ 
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As  to  the  probable  duration  of  labour,  the  medical  attendant 

may  form  an  opinion  for  bis  own  guidance  from  the  size  and 

disability  of  the  os,  the  amount  of  mucus  present,  and  the  size 

of  the  pelvis.  He  should  avoid  risking  his  credit  by  making  any 

positive  prophecy  as  to  time  to  the  patient  or  her  friends,  but 
should  content  himself  with  assuring  her  that  all  is  going  well, 

and  that  the  duration  of  labour  will  depend  upon  the  pains.  As 

to  whether  or  not  it  is  necessary  for  him  to  remain  continuously  in 

attendance,  he  will  judge  partly  by  the  state  of  the  os,  partly  by 

the  vigour  and  frequency  of  the  pains,  taking  also  into  account 

whether  the  patient  is  priniipara  or  multipara.  In  any  case  of 

doubt,  he  shoidd  wait  for  at  least  half  an  hour  or  an  hour,  to  watch 

the  rate  of  progress.  Sometimes  a  patient  may  send  for  her  atten- 
dant when  suffering  only  from  false  pains,  that  is  to  say,  irregular 

and  painful  contractions  of  the  uterus,  which  do  not  dilate  the  os. 
False  pains  generally  recur  at  very  irregular  intervals,  instead  of 
the  more  or  less  rhythmic  regularity  of  true  pains.  But  we  can 

positively  distinguish  them  oidy  by  making  a  vaginal  examination, 
and  finding  that  they  do  not  produce  dilatation  of  the  os,  or  cause 

protrusion  of  the  bag  of  membranes.  False  pains  commonly  depend 
on  some  irritation  in  the  alimentary  canal,  and  are  best  treated 

by  a  mild  aperient  combined  with  a  sedative,  such  as  hyoscyamus. 

Management  of  the  first  stage. — During  the  first  stage  the 
patient  shoidd  not  be  kept  too  much  in  one  position.  It  is  generally 

better  that  she  should  be  up,  occasionally  walking  about,  and  occa- 
sionally resting  in  a  chair.  If  the  first  stage  is  tedious,  the  lateral 

position  is  especially  to  be  avoided,  because,  in  that  position  the 
weight  of  the  ovum  is  taken  off  from  the  os  and  cervix,  and  the 
reflex  stimulus  is  thereby  diminished.  If  she  lies  down,  the 
patient  should  rather  lie  on  her  back.  At  this  stage,  she  should  be 
enjoined  not  to  weary  herself  with  bearing-down  efforts,  which  at 
present  are  useless,  and  her  strength  should  be  kept  up  by  a 
sufficient  amount  of  light  nourishment.  With  the  lower  classes  it 
is  often  necessary  to  discourage  the  use  of  alcohol.  During  the 
dilatation  stage  examinations  should  not  be  made  too  frequently, 
but  only  sufficiently  often  to  observe  what  progress  is  being  made. 
More  especially  before  the  stage  is  reached  at  which  the  abundant 
secretion  of  mucus  begins  frequent  examination  is  apt  to  irritate 
the  cervix  and  vagina,  and  increase  the  dryness  of  the  canal.  On 
the  rupture  of  the  membranes,  an  examination  should  always  be 
made,  because  the  presentation  may  be  changed  with  the  gush  of 
liquor  amnii,  or  the  funis  may  become  prolapsed. 

If  the  attendant  remains  during  a  prolonged  first  stage,  he 
should  remember  not  to  remain  too  continuously  in  the  room,' but 
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give  the  patient  opportunities  to  empty  her  bladder.  Occasion- 
ally difficulty  of  micturition  arises  from  the  pressure  of  the  head 

on  the  neck  of  the  bladder  or  urethra,  and  the  use  of  the  catheter 
may  be  necessary  A  distended  bladder  may  be  a  cause  of 
prolongation  of  labour,  from  its  interfering  with  the  effective  action 

of  the  auxiliary  muscles.  "With  the  elongation  of  the  cervix  and 
distensible  lower  segment  of  the  nterus,  the  attachment  of  the 

bladder  to  the  xiterus  is  carried  upward  above  the  level  of  the  pubes 
(see  Fig.  64,  p.  146).  Hence,  if  an  abdominal  examination  be  made, 
the  bladder,  if  at  all  distended,  is  readily  felt  as  an  elastic  rounded 

swelling  in  front  of  the  lower  portion  of  the  uterus.  For  emptying 

the  bladder  a  full-sized  male  gum  elastic  catheter  (No.  10  or 
No.  1 2)  is  generally  preferable  to  the  short  silver  female  catheter, 

since  the  urethra  may  be  lengthened  and  distorted  by  the  displace- 

ment of  the  bladder  upwards,  and  the  pressm'e  of  the  head.  The 
swollen  meatus  is  also  apt  to  be  displaced  further  forward  than  its 

usual  position.  Difficulty  sometimes  arises  in  getting  the  point 
of  the  catheter  past  the  head.  One  or  two  fingers  should  then  be 

passed  into  the  vagina,  and,  by  pressure  forwards  through  the 
urethral  wall,  the  point  of  the  catheter  shoidd  be  guided  up  to  and 

past  the  point  of  compression.  If  necessary,  the  head  should  be 
prished  somewhat  backward,  in  the  interval  of  a  pain,  to  give  the 
catheter  room  to  pass. 

Artificial  rupture  of  membranes. — When  the  dilatation 

of  the  os  is  complete,  labour  is  accelerated  by  artificial  rupture  of 

the  membranes  (see  p.  151).  The  experienced  practitioner  may 

often  with  advantage  rupture  them  rather  before  the  os  is  fully 

dilated  to  the  size  of  the  vagina  or  that  of  the  greatest  diameter  of 

the  head,  but  not  before  it  is  large  enough  for  the  head  to  enter  it 

sufficiently  to  form  a  dilator  not  less  efficient  than  the  bag  of 

membranes.  If  the  membranes  are  ruptured  prematurely,  the  os 

is  apt  to  remain  rigid,  and  a  labour,  which  had  been  progressing 

favourably  up  to  that  point,  may  pass  into  an  inactive  stage.  ̂   The 

inexperienced  student  should  rather  incline  to  the  alternative  of 

leaving  the  membranes  too  long  intact  than  to  that  of  rupturing 

them  too  early.  The  bag  of  membranes  may  generally  be  ruptured 

by  pushing  the  tip  of  the  forefinger  through  it  when  rendered  
tense 

by  a  pain.  If  the  membranes  are  too  tough  to  allow  tins,  they 

should  be  gradually  scratched  through  with  the  finger  nail,  while 

still  tense.  If  this  still  fails,  they  may  be  ruptured  by  pressing 

upon  them  with  some  pointed  instrument.  A  catheter  stylet,  
or 

uterine  sound,  is  preferable  to  the  traditional  hair-pin,  of
ten  used 

for  this  purpose.  Sometimes  there  may  be  so  little  bulging  
of  the 

ba<>  that  it  is  difficult  to  judge  whether  the  membranes  are 
 ruptured 
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or  not  This  may  be  clue  to  scantiness  o
f  liquor  amnii  or  to  the 

membranes  being  inelastic  and  remaining 
 adherent  near  the  margin 

of  the  os.  In  such  a  case  the  distinction 
 may  be  made  by  the 

contrast  of  the  smooth  surface  of  the  membra
nes  with  the  roughness 

due  to  the  hair  on  the  scalp.  Sometimes,  by 
 sweeping  round  the 

forefinger  an  inch  or  two  within  the  margins 
 of  the  os  the  mem- 

branes may  be  separated,  and  the  bulging  bag  al
lowed  to  form. 

In  rupturing  the  membranes  artificially,  especi
ally  if  liquor  amnn 

appears  abundant,  it  is  a  good  plan  to  place 
 a  bed-pan  under  the 

patient,  to  prevent  her  getting  wetted.  Othe
rwise,  the  excess  of 

fluid  should  be  mopped  up  with  napkins,  and  th
e  draw-sheet  shitted 

to  a  dry  place. 

Management  of  the  second  stage.— Toward 
 the  end  ot 

the  first  stage,  the  patient  should  lie  down  in  the  
left  lateral 

position.  To  aid  the  expulsive  pains,  it  is  usual  to  tie  a 
 round 

towel  to  the  foot  of  the  bed,  so  that,  by  pulling  upon  it  during  the 

pain,  the  patient  may  gain  some  assistance  in  fixing  her  ch
est  for 

the  action  of  the  auxiliary  muscles.  Women  often  like  also  to  be 

able  to  rest  their  feet  against  the  foot  of  the  bed.  As  soon  as  the 

membranes  are  ruptured,  the  exact  position  of  the  head  should  be 

made  out  by  the  sutures  and  fontanelles,  if  this  has  not  been  clone 

previously,  so  that,  in  case  of  occipito-posterior  positions,  the 

management  presently  to  be  described  may  be  carried  out.  During 

the  second  stage,  examinations  should  be  made  much  more  fre- 

quently than  before,  that  the  progress  of  the  case  may  be  carefully 

watched.  If  pains  are  vigorous,  and  advance  being  made,  it  is  well 

to  examine  at  each  pain.  The  patient  generally  derives  confidence 

from  the  presence  of  the  attendant,  and  often  imagines  that  she  is 

receiving  more  assistance  than  can,  in  point  of  fact,  be  given  to 
Nature.  In  general,  women  instinctively  hold  their  breath,  and 
bring  the  auxiliary  muscles  into  action  during  the  expulsive  pains. 
Sometimes,  however,  especially  in  the  case  of  sensitive  women  who 
feel  the  pains  acutely,  their  efficacy  is  diminished  by  lack  of  closure 
of  the  glottis.  In  such  a  case,  the  woman  must  be  repeatedly 

exhorted  not  to  cry  out  in  the  pain,  but  to  hold  her  breath  and 
bear  down.  The  giving  a  little  chloroform  during  the  pain,  short 
of  anaesthesia,  may  assist  towards  this  object.  The  patient  need  not 

be  kept  rigidly  in  the  lateral  position.  If  the  uterus  is  inert  during 
the  earlier  part  of  the  passage  of  the  head,  it  is  of  advantage  to 
place  her  on  her  back,  and  so  increase  the  reflex  stimulus  due  to 
pressure  of  the  head. 

Management  of  occipito-posterior  positions. — If  a 

diagnosis  of  the  position  of  the  head  is  made  in  occipito-posterior 
positions,  it  is  almost  always  possible  to  secure  by  manipulation 
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that  rotation  of  the  occiput  forwards  which  fails  iu  about  4  per 
cent,  of  the  cases  left  to  Nature.  It  has  already  been  explained 
that  failure  of  rotation  is  always  due  to  insufficient  flexion  (see 
p.  173).  Hence  the  effort  should  be  to  promote  flexion  rather  than 
to  attempt  the  more  difficult  task  of  directly  rotating  the  head. 
This  is  to  be  done  by  pressing  up  the  forehead  with  one  or  two 
fingers  during  the  pains,  and  endeavouring  at  the  same  time  some- 

what to  aid  its  rotation  backwards.  The  physician  may  also,  if  he 
can  readily  accomplish  it,  in  the  interval  of  tlie  pains,  hook  two 
fingers  over  the  occiput  and  draw  it  downwards  and  somewhat  for- 

wards. The  treatment  of  protracted  labour  in  occipito-posterior 

positions  by  the  aid  of  the  vectis  or  forceps  will  be  considered  in' 
the  chapter  on  the  use  of  those  instruments. 

Preservation  of  the  perineum. — When  the  head  begins 
to  press  upon  the  perineum,  the  physician  has  a  much  more  impor- 

tant duty  to  perform  than  in  the  earlier  stages  of  its  passage;  and, 
by  skilful  management  he  can  do  very  much  to  avert  laceration, 
more  especially  in  the  case  of  primiparae,  with  whom  the  risk  of 
such  laceration  is  much  greater.  The  plan  formerly  recommended 

was  to  "  support  the  perineum,"  that  is  to  say,  to  press  with  the  palm 
of  the  hand  upon  the  perineum  when  stretched  over  the  advancing 
head,  and  so  check  that  advance.  It  is  now  generally  agreed  that  such 
pressure  on  the  perineum  is  a  stimulus  to  increased  uterine  action, 
and  so,  when  pains  are  violent,  may  actually  bring  about  the 
accident  which  it  is  desired  to  avoid.  In  other  cases  again,  this 

plan  of  prolonged  pressure  led  to  quite  an  unnecessary  delay  in  the 

passage  of  the  head. 
The  causes  which  chiefly  tend  to  rupture  of  the  perineum,  and 

which  are  capable  of  being  modified  by  art,  are  two  : — first,  and 

chiefly,  the  head  being  forced  through  the  outlet  by  vigorous  pains 

before  the  perineum  has  had  time  to  dilate  in  the  natural  manner 

under  the  influence  of  repeated  pains  ;  secondly,  the  fact  that  the 

uterine  force  transmitted  to  the  condyles  does  not  act  in  the  axis  of 

the  outlet  of  soft  parts  (see  Fig.  16,  p.  18,  and  Fig.  64,  p.  146), 

but  is  inclined  at  an  angle  toward  its  posterior  wall,  so  as  to 

cause  special  pressure  upon  the  perineum. 

Hence  there  are  two  great  aims  to  be  carried  out  in  trying  to 

avoid  rupture,  first,  to  delay  the  too  rapid  advance  of  the  head  ; 

and,  secondly,  to  press  it  forward  toward  the  pubic  arch,  and  so 

equalize  the  pressure  on  the  ring  of  the  vulval  outlet.  To  do  thi
s 

both  hands  should  be  employed,  and,  if  rupture  appears  probable, 

the  physician  should  not  scruple  to  avail  himself  of  the  
aid  of 

visual  inspection,  so  as  to  estimate  the  better  the  degree  of 
 tension 

which  the  perineum  is  undergoing.    The  index  finger  of  the  
right 
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hand  may  be  placed  on  the  thin  edge  of  the  perineum,  so  as  to  note 

its  tension,  while  the  tips  of  the  remaining  fingers  placed  on  the 

occiput  check  its  advance  when  tension  becomes  too  great.  At  the 

same  time  the  left  hand  is  spread  out  flat  behind  the  perineum,  so 

that  the  index  fingers  and  thumb  press  on  the  head  a  little  in  front 

of  the  sacro-sciatic  ligaments  on  each  side,  and  direct  it  forward, 

without  exercising  any  pressure  on  the  sensitive  central  portion  of 

the  perineum  where  the  strain  is  greatest.  The  position  of  the 

left  hand  is  the  same  as  that  shown  in  Fig.  190,  for  the  case  of 

extraction  by  forceps.  Thus  both  hands  act  together  in  checking 

advance,  when  necessary,  while  the  left  hand  keeps  the  head 

forward  against  the  pubic  arch.  At  the  same  time  that  he  employs 

pressure  the  physician  may  exercise  some  control  over  the  "  safety- 
valve"  action  of  the  glottis,  by  telling  the  patient  to  cry  out, 
and  to  cease  bearing  down,  when  tension  becomes  dangerous.  If 

the  patient  is  devoid  of  self-control,  and  the  pains  tumultuous, 
there  is  a  better  chance  of  avoiding  laceration  if  chloroform  is 
administered. 

In  primiparse  there  is  an  inevitable  laceration  of  the  entrance  of 
the  vagina  proper,  marked  by  the  remnant  of  the  hymen,  and  from 
this  point  the  laceration  may  run  upward  and  downward,  extending 
through  to  the  skin.  But  in  general  lacerations  reaching  the  cutaneous 
surface  of  the  perineum  run  from  before  backward,  connnencing 
at  the  fourchette,  after  the  inevitable  laceration  has  already 
occurred,  if  the  patient  be  a  primipara.  It  is  to  the  anterior  edge  of 
the  perineum,  therefore,  that  attention  must  be  most  closely  directed. 
There  is  another  mode  of  directing  the  head  forward,  besides  that 
of  spreading  out  the  thumb  and  fingers  in  front  of  the  sacro-sciatic 

ligaments,  namely,  to  pass  the  thumb  or  fingers  through  the  dilated 
anus  into  the  rectum  and  press  on  the  head  through  the  recto- 

vaginal septum.  This  is  mechanically  very  effective ;  the  patient 
will  not  generally  notice  the  inconvenience  at  the  crisis  of  the  pain 
produced  by  the  stretching  of  the  vulva,  and  there  Avill  be  no  in- 

convenience to. the  physician,  if  the  rectum  has  been  previously 
cleared  out  by  enema.  On  the  whole  it  is  not  so  desirable  a  plan 
as  the  other.  But  if  the  physician  has  one  hand  occupied,  as  by 
holding  a  chloroform  inhaler,  he  may  completely  command  the 
head  with  his  right  hand,  placing  the  thumb  in  the  rectum,  and 
the  fingers  on  the  edge  of  the  perineum  and  the  occiput.  Either  by 
pressure  in  front  of  the  sacro-sciatic  ligaments,  or  from  the  rectum, 
it  is  often  possible  to  squeeze  out  the  head  in  the  interval  of  pains', and  this  plan  is  a  good  one  when  the  pains  are  difficult  to  control. 

Besides  these  two  chief  modes  of  averting  rupture,  it  may  some- 
times be  desirable  artificially  to  assist  the  dilatation  of  the  perineum o  2 
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by  drawing  it  backward  with  the  index  and  middle  fingers,  in  cases 
in  which  laceration  appears  very  probable,  either  from  rigidity  of 
the  perinenm,  smallness  of  the  outlet,  or  narrowness  of  the  pubic 
arch.  Before  the  head  begins  actually  to  distend  the  perineum, 
the  stretching  may  be  carried  out  during  the  pains,  when  the  patient 
will  notice  it  less.  As  soon  as  actual  distension  by  the  head  begins, 
it  will  be  necessary  to  retard  the  head  during  the  pains,  but 
in  the  intervals,  gentle  dilatation  by  the  fingers  may  still  be 
employed. 

By  some  it  is  recommended  to  make  bilateral  incisions  in  the 

edge  of  the  perineum,  or  the  vaginal  mucous  membrane,  when 
laceration  appears  to  be  otherwise  inevitable.  This  plan  is  not  a 
good  one.  It  is  never  possible  to  be  quite  certain  when,  and  to 

what  extent,  a  laceration  is  inevitable.  The  clean-cut  laceration 
itself  Mill  almost  invariably  unite  if  properly  brought  together  by 
sutures  ;  and  it  is  better  to  have  a  central  laceration  so  united  than 

bilateral  incisions  left  open  and  allowing  the  risk  of  septic  ab- 
sorption. 

Expulsion  of  the  trunk. — As  the  head  is  passing  through 

the  vulva  the  patient's  right  thigh  should  be  raised  by  the  nurse, 
to  allow  the  occiput  to  pass  forward  in  front  of  the  pubes.  The 

head  should  be  received  upon  the  right  hand,  and  by  it  guided  for- 
ward close  to  the  thighs,  as  the  trunk  is  expelled. 

As  soon  as  the  head  has  passed  the  vulva,  the  physician  should 
see  if  the  funis  is  round  the  neck,  and  if  it  is,  he  should,  as  quickly 

as  possible,  slip  the  loop  over  the  head.  If  he  cannot  do  this  he 

should  try  to  slip  it  over  the  shoulders.  If  this  also  fails  the  funis 

may  be  rendered  so  short  that  it  checks  the  further  advance  of  the 

child,  and  the  child  will  then  be  in  danger  of  asphyxia  from  the 

funis  being  drawn  tight,  and  the  circulation  through  it  stopped. 

If,  therefore,  the  funis  is  found  to  be  tight,  and  cannot  be  released, 

it  should  be  cut  with  scissors,  and  the  proximal  end  held  between 

the  finger  and  thumb  to  prevent  bleeding,  until  the  child  is  born, 

when  a  ligature  can  be  placed  round  it. 

The  trunk  is  generally  expelled  by  the  pain  following  that  which 

expels  the  head.  As  a  ride,  it  is  sufficient  to  wait  quietly  for  the 

occurrence  of  the  pain.  If,  however,  the  child  be  in  danger  of 

asphyxia,  the  uterus  may  be  stimulated  by  pressure  and  frictio
n, 

and  the  woman  told  to  bear  down,  If  succeeding  pains  do  not  expel 

the  trunk,  the  head  may  be  grasped  between  the  hands,  and  
gentle 

traction,  not  enough  to  endanger  the  spinal  cord,  may  be  m
ade 

upon  the  neck  during  a  pain.  As  soon  as  the  posterior  
axilla  can 

be  reached  the  index  finger  may  be  hooked  into  it,  an
d  traction 

made  upon  it  with  greater  safety  than  upon  the  head.
 

Mill 
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After  the  shoulders  have  passed,  the  expulsion  of  the  body  of  the 

child  should  he  left  entirely  to  nature,  since,  if  the  uterus  be  emptied 

artificially,  it  is  more  likely  to  remain  flaccid,  and  permit  hae
mor- 

rhage. The  left  hand  should  be  placed  upon  the  abdomen,  follow 

down  the  fundus  as  it  diminishes  in  size,  and  make  sure  that  it  re- 

mains contracted.  This  is  an  important  measure  as  a  safeguard 

against  haemorrhage. 

Ligature  of  the  funis. — It  has  generally  been  recommended 

to  tie  the  funis  as  soon  as  the  child  cries  or  breathes  freely.  The 

experiments  of  Budin,*  however,  have  shown  that  the  opposite 

practice  is  desirable.    If  the  funis  is  left  untied,  pulsation  in  it 

gradually  ceases,  generally  within  four  or  five  minutes,  the  cessation 

passing  from  the  placental  end  toward  the  child.    If  the  funis  is 

not  cut  till  about  a  minute  after  pulsation  has  ceased,  there  is  hardly 

any  bleeding  from  the  placental  end.    If,  however,  it  is  tied  early, 

a  considerable  quantity  of  blood  escapes,  the  amount  of  which  was 

found  by  Budin  to  be  on  the  average  about  three  ounces  (88  cc.) 
greater  than  in  the  former  case.    It  may  be  inferred  that  this 
amount  of  blood  is  transferred  from  the  placenta  to  the  child  during 
the  few  minutes  after  birth,  partly  from  the  thoracic  aspiration 
during  inspiration,  partly  from  the  effect  of  the  pressure  of  the 
uterus  on  the  placenta ;  and  that  it  serves  to  supply  the  extra 
amount  of  blood  required  to  fill  the  pulmonary  circulation  at  the 
time  when  the  lungs  take  the  place  of  the  placenta  as  organs  of 
respiration.    Hence,  we  get  the  startling  result  that  to  tie  the  funis 
immediately  is  equivalent  to  bleeding  the  child  to  the  amount  of 
three  ounces,  a  bleeding  which  would  correspond  to  one  of  about 
sixty  ounces  in  an  adult.    The  conclusions  arrived  at  from  the 

amount  of  blood  which  escapes  from  the  placenta  have  been  con- 
firmed  by  observations  on  the  increase  of  the  weight  of  the  child 
during  the  few  minutes  after  birth.    Experience  has  not  yet  fully 
decided  as  to  the  relative  after-effects  upon  the  children.  Most 
observers  consider  that  the  children  are  more  vigorous  after  late 
ligation  of  the  funis,  and  suffer  less  loss  of  weight  in  the  few  days 
after  delivery.    Some  have  reported  that  they  are  more  liable  to  an 

apparent  jaundice,  which  has  been  thought  to  "be  really  due  to 
disintegration  of  over-abundant  blood-corpuscles ;  but  this  jaundice, 
or  apparent  jaundice,  does  not  seem  seriously  to  affect  the  infant. 

On  the  whole,  it  may  be  inferred  that  the  extra  amount  of  blood 
is  an  advantage  to  the  child,  especially  as  it  gains  very  little  nourish- 

ment from  its  mother  during  the  first  two  days.  If,  therefore,  there 
is  no  necessity  for  haste  on  account  of  the  condition  of  the  mother, 

*  A  1uel  moment  doit-on  Operer  la  ligature  du  cordon  o-nbilical !— "  Prongs 
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or  in  order  to  resuscitate  an  asphyxiated  child,  the  funis  should  not 
he  tied  until  the  pulsations,  near  its  placental  end,  have  stopped 
for  a  minute  or  more,  or,  at  any  rate,  till  five  minutes  have 
elapsed  since  the  birth,  if  the  pulsations  continue  longer.  In  the 
majority  of  cases  the  pulsation  ceases  within  three  or  four  minutes, 
but  sometimes  it  continues  as  long  as  fifteen  minutes  or  more.  Such 
prolonged  pulsation  may  occasionally  be  an  indication  of  adherent 
placenta. 

The  material  commonly  prepared  by  the  nurse  for  tying  the  cord 
consists  of  several  strands  of  strong  thread,  tied  together  at  both 
ends.  A  narrow  tape  answers  equally  well.  The  knot  should 
be  tightened  gradually  and  firmly,  in  order  to  compress  the  elastic 
gelatinous  material  of  the  cord,  especially  in  cases  in  which  this  is 
unusually  abundant,  otherwise  bleeding  may  occur  after  an  interval. 
When  the  funis  is  very  thick,  it  should  always  be  looked  at  after 
a  while,  to  make  sure  that  the  ligature  is  safe.  The  ligature  should 
be  placed  about  two  inches  from  the  umbilicus.  The  funis  is  then 
cut  with  scissors  about  half  an  inch  beyond  the  ligature,  care  being 
taken  that  no  injury  is  clone  to  the  limbs  of  the  infant.  It  is  quite 
\mnecessary  to  place  a  second  ligature  on  the  placental  side  if  the 
plan  has  been  adopted  of  waiting  for  the  cessation  of  pulsation,  as 
only  a  few  drops  of  blood  will  escape.  The  only  case  in  which  the 
second  ligature  ought  to  be  used  is  that  in  which  the  hand  placed 
on  the  uterus  finds  it  still  so  large  that  it  may  have  within  it  a 
twin  fcetus.  The  object  in  this  case  is  to  prevent  any  loss  of  blood 
to  the  second  foetus,  in  case  there  should  be  a  single  placenta  and 
inosculation  of  the  fcetal  vessels. 

Management  of  the  third  stage  of  labour.—  In  ordinary 
cases  of  labour,  a  correct  management  of  the  third  stage  is  the  most 

important  of  all  the  duties  of  the  physician  ;  and  it  is  at  this  stage 
that  erroneous  practice  is  still  most  frequent.  Only  a  few  years 

ago,  the  method  taught  in  most  text-books  was  to  wait  for  a  certain 
interval  after  delivery  for  contraction  of  the  uterus,  and  then  to  pass 

the  fingers  into  the  vagina  and  trace  up  the  cord,  feeling  for  its 

insertion  into  the  placenta.  If  the  insertion  could  be  felt,  the  cord 

was  to  be  wound  round  the  fingers  of  one  hand,  so  as  to  give  a  pur- 

chase for  pulling,  while  the  fingers  of  the  other  hand  in  the  vagina 

were  placed  on  the  cord,  so  as  to  direct  the  traction  at  first  back- 

ward in  the  axis  of  the  pelvic  inlet.  In  practice,  it  has  not  been 

uncommon  to  remove,  or  attempt  to  remove,  the  placenta  by  traction 

on  the  funis,  even  when  the  insertion  of  the  latter  coidd  not  be  felt, 

the  placenta  being  still  wholly  in  the  uterus.  The  objection  to 

this  method  is,  that  any  traction  whatever  on  the  funis  pulls  away 

the  centre  of  the  placenta  from  the  uterine  wall,  and  so  creates  a 
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vacuum  which  must  he  filled  up  either  hy  blood  poured  out  throu
gh 

displacement  of  some  of  the  thrombi,  or,  less  frequently,  by  entrance 

of  air  from  outside.  Moreover,  by  drawing  down  the  placenta  like 

an  inverted  umbrella,  it  interferes  with  the  natural  mechanism 

of  its. expulsion  (see  Figs.  68,  69,  p.  155),  and  renders  ite  bulk 

greater  for  passing  through  the  cervix  and  vagina.  Practitioners
 

who  adopt  the  correct  mode  of  management  of  the  placenta,  and 

are  unremitting  in  their  vigilance,  are  almost  exempt  from  the 

grave  accidents  of  post-partum  haemorrhage,  and,  moreover,  save 

many  patients  from  the  inconvenience  of  after-pains,  excited  by  the 
formation  and  retention  of  clots  within  the  uterus. 

Expression  of  the  placenta. — The  correct  mode  of  aiding  the  delivery 

of  the  placenta,  when  aid  is  required,  is  that  of  external  pressure. 

This  method  is  often  spoken  of  as  the  method  of  Cre'de',  although 
Cre"de'  only  revived  a  mode  of  treatment  previously  known,  though 
not  generally  practised.  During  the  birth  of  the  body  of  the  child  the 

physician  is  to  follow  down  with  his  hand  the  contracting  uterus, 

and  by  pressure  and,  if  necessary,  gentle  friction,  stimulate  it  to 
maintain  its  retraction  after  the  child  is  born.  It  is  not  desirable, 

by  forcible  pressure,  to  attempt  to  completely  expel  the  placenta 

with  the  same  pain  which  expels  the  child,  or  immediately  after- 
wards. For  if  the  uterus  be  completely  emptied  before  thrombi 

have  had  time  to  form  in  the  vessels,  it  is  more  apt  to  relax  again 
quickly,  not  being  stimulated  by  the  presence  of  the  placenta  within, 
and  so  to  allow  haemorrhage  to  take  place. 

Provided  that  there  is  no  heemorrhage,  it  is  better  to  wait  from 
ten  to  fifteen  minutes  after  the  birth,  to  allow  the  thrombi  to  form. 

Meanwhile,  the  physician  keeps  his  hand  upon  the  uterus  to  make 
sure  that  it  does  not  relax  and  dilate  ;  or,  while  he  is  engaged  in 
tying  the  funis,  or  otherwise  attending  to  the  child,  directs  the 
nurse  to  place  her  hand  upon  it.  After  a  sufficient  lapse  of  time, 
gentle  uterine  contractions  will  probably  be  beginning  to  recur. 
These  are  to  be  stimulated  by  a  more  active  pressure,  combined 
with  friction  over  the  fundus.  As  soon  as  an  active  contraction  is 

called  forth  by  these  means,  so  that  the  fundus  becomes  quite  hard 
under  the  hand,  the  fundus  is  grasped  with  the  palm  of  the  hand 
and  fingers,  and  circular  compression  made  upon  the  body  of  the 
uterus,  at  the  same  time  that  it  is  pressed  downwards  in  the  direc- 

tion of  its  axis.  The  expulsion  of  the  placenta  out  of  the  uterus 
into  the  vagina  is  known  by  the  diminution  in  the  size  of  the 
uterine  body.  By  continuing  the  pressure  downwards  in  the  axis 
of  the  pelvis,  the  physician  may  then  generally  complete  the  ex- 

pression of  the  placenta  out  of  the  vagina  and  into  the  bed.  At 
this  stage,  or  when  the  placenta  has  been  spontaneously  expelled  up 
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to  this  point,  if  he  can  feel  the  lower  margin  of  the  placenta  in  the 
vagina,  there  is  no  harm  in  seizing  that  with  the  finger  and  thumb, 
and  aiding  the  pressure  from  above,  during  the  uterine  contraction, 
with  gentle  traction  upon  it.  If  the  expression  of  the  placenta  does 
not  succeed  with  the  first  pain,  it  should  be  repeated  with  successive 
pains,  without  using  undue  force,  until  the  placenta  is  gradually 
detached.  As  the  placenta  passes  through  the  vulva  it  should  be 
rotated  several  times  on  its  long  axis,  so  as  to  twist  up  the  mem- 

branes into  a  kind  of  cord,  which  is  to  be  withdrawn  very  gradually, 
so  as  to  avoid  its  tearing.  If  it  is  felt  to  begin  to  tear,  it  should  be 
seized  by  the  fingers  in  the  vagina  at  a  higher  point,  and  so extracted. 

In  general,  the  expression  of  the  placenta  can  be  carried  out  with 
the  patient  still  in  the  left  lateral  position,  in  which  she  has  been 
delivered,  either  left  or  right  hand  being  used  to  compress  the 
fundus.  If  any  difficulty  occurs  in  the  expression,  or  if  there  is 
any  haemorrhage,  the  physician  can  more  easily  command  the  uterus 
if  he  places  his  patient  on  her  back  and  grasps  the  uterus  with  both 
hands.  If  the  uterus  is  large  and  relaxed,  it  is  not  desirable  to 
press  it  too  strongly  downward,  for  this  might  cause  an  inversion, 
but  rather  to  stimulate  it  to  contract  by  friction  and  circular  com- 
pression. 

There  is  only  one  drawback  to  the  method  of  expression  of  the 
placenta,  namely,  that  patients  who  have  been  accustomed  to  have 
it  removed  by  traction  on  the  cord  sometimes  find  more  discomfort 
from  the  pressure  on  the  uterus  than  they  experienced  from  the 
other  mode  of  proceeding.  The  only  remedy  for  this  is  not  to  use 
much  force,  but  effect  the  expulsion  from  the  uterus  gradually,  with 
successive  pains. 

The  physician  must  carefully  examine  the  placenta  after  its 
removal  to  see  that  its  uterine  surface  is  complete,  and  that  the 

double  layer  of  separable  membranes,  amnion  and  chorion,  is  pre- 
sent. If  any  portion  of  the  substance  of  placenta  or  membranes 

appears  to  be  absent,  it  must  be  sought  for  within  the  uterus.  In 

any  case  the  finger  should  be  introduced  into  the  vagina  while  the 
uterus  is  compressed  with  the  other  hand,  to  ascertain  whether 
within  the  cervix  any  clots  can  be  felt,  the  removal  of  which  is  likely 

to  avert  after-pains,  and  whether  the  cervix  itself  has  undergone  any 

laceration,  which  is  likely  to  call  for  subsequent  treatment. 

Examination  of  the  perineum. — After  the  delivery  of  the 

placenta  a  careful  examination  should  be  made  as  to  whether  there  is 

any  laceration  of  perineum,  so  that  any  rent  may  be  immediately 

sewn  up.  If  any  doubt  remains  after  digital  examination,  the  peri- 

neum must  be  inspected  with  a  good  light.     Many  lacerations 
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remain  unobserved  for  want  of  a  visual  examination.  The  mode 

of  treating  any  laceration  will  be  hereafter  described. 

Use  of  the  binder. — The  object  of  the  binder  is  not  to  serve 
as  a  prophylactic  against  haemorrhage,  for  which  purpose  it  is  worse 
than  useless,  but  simply  to  supply  that  support  to  the  abdominal 
viscera  winch  is  taken  away  by  the  sudden  diminution  of  tension. 
The  binder  should  never  be  applied  until  at  least  half  an  hour  has 

elapsed  since  the  birth  of  the  child,  and  a  sufficient  continuous  con- 
traction of  the  uterus  has  been  secured.  Up  to  that  time  the 

physician  should  keep  his  hand  on  the  uterus,  observing  its  con- 
dition, kneading  it  if  it  becomes  large  and  soft,  or  haemorrhage  occurs, 

but  remembering  that  a  certain  alternation  of  hardness  and  softness  is 
the  physiological  law.  If  there  is  any  excess  of  sanguineous  discharge, 
or  if  the  contraction  of  the  uterus  is  unsatisfactory,  he  must  continue 
this  observation  for  a  longer  time,  until  he  is  certain  that  there  is 
no  longer  risk  of  haemorrhage.  The  pulse  at  this  time  will  generally 
have  fallen  down  to,  or  even  below,  its  normal  level,  and  an 

unusually  rapid  pulse,  such  as  one  of  100  or  more  per  minute, 
unless  accounted  for  by  the  severity  of  the  labour,  or  other  known 
cause,  must  be  taken  as  indicating  a  risk  of  haemorrhage.  As  a 
greater  security  against  haemorrhage,  it  is  recommended  by  some  to 
give  after  delivery  of  the  placenta,  as  a  routine  practice,  a  dose  of 
ergot,  about  a  drachm  of  the  liquid  extract,  or  Eichardson's  liquor 
secalis  ammoniatus.  In  the  case  of  a  strong  healthy  woman,  whose 
uterus  has  been  acting  vigorously,  this  seems  unnecessary,  but  it 
should  always  be  given  to  a  weakly  patient,  or  when  there  has  been 
any  indication  of  uterine  inertia  or  tendency  to  haemorrhage.  Its 
use  in  such  cases,  by  preventing  the  formation  of  clots,  tends  to 
avert  after-pains,  as  well  as  haemorrhage. 

In  applying  the  binder  the  soiled  linen  and  napkins  should  first 
be  removed,  and  the  draw-sheet  shifted,  the  patient  being  disturbed 
us  little  as  possible.  The  binder  should  be  wide  enough  to  reach 
from  the  ensiform  cartilage  to  the  pubes,  and  long  enough  to  overlap 
across  the  abdomen  only.  One  end  is  rolled  up  to  pass  it  beneath 
the  patient,  and  then,  care  being  taken  that  it  is  spread  out  evenly, and  low  enough  down  over  the  hips,  the  nearer  end  is  laid  over  the 
abdomen,  and  held  at  its  lower  margin  with  the  left  hand,  while the  right  hand  draws  the  further  end  smoothly  over  it.  The  two 
layers  are  then  held  together,  at  the  desired  tension,  by  the  left 
hand,  while  the  right  hand  fixes  them  with  large  safety-pins,  at intervals  of  about  three  inches,  going  from  below  upward.  A  pad is  sometimes  placed  underneath  the  binder,  with  the  idea  of  com- 

pressing the  fundus.  This  generally  pushes  the  fundus  on  one  side 
«d  it  is  very  doubtful  whether  it  is  of  any  use  in  maintoiXg 
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contraction.  If  any  pad  at  all  is  used,  the  best  is  a  small  saucer, 
wrapped  in  a  napkin,  and  placed  with  its  concave  surface  over  the 
fundus,  so  that  it  does  not  get  displaced. 

After  the  application  of  the  binder  the  mother  should  be  left 

perfectly  quiet  to  rest,  and,  if  possible,  to  sleep.  An  opiate  is  not 
necessary,  as  a  general  rule,  but  some  light  nourishment,  such  as  an 
egg  beaten  up  with  milk,  or  beef  tea,  may  be  given  with  advantage. 

Use  of  Anaesthetics  in  labour. — In  the  great  majority  of 
cases  of  labour  where  an  anaesthetic  is  required  chloroform  is  the  one 

to  be  chosen.  Even  when  it  is  necessarjr  to  give  it  to  the  full  sur- 
gical extent,  as  in  obstetric  operations,  it  does  not  appear  to  involve 

the  same  increased  risk,  as  compared  with  other  anaesthetics,  such  as 
ether,  which  it  does  in  ordinary  cases.  The  explanation  of  this  is 

probably  to  be  found  in  the  physiological  hypertrophy  of  the  heart 
which  occurs  during  pregnancy,  and  perhaps  also  to  some  extent  in 
the  high  abdominal  pressure  due  to  the  presence  of  the  pregnant  uterus. 
Both  of  these  causes  diminish  the  risk  of  sudden  anaemia  of  the  brain. 

If  vomiting  occurs,  and  food  is  present  in  the  stomach,  it  is  of  course 
necessary,  whatever  be  the  anaesthetic  used,  to  see  that  the  patient 
does  not  get  suffocated  through  the  vomited  matter  obstructing  the 

larynx.  If  given  to  the  partial  extent  which  alone  is  ever  neces- 
sary in  normal  labour,  chloroform  may  be  regarded  as  entirely 

free  from  risk.  Ether  is  more  disagreeable  to  the  patient  than  chloro- 

form, 'and  has  not  the  same  satisfactory  effect  of  deadening  pain 
when  given  in  partial  degree.  Most  of  the  objections  formerly 
made  to  the  use  of  chloroform  in  normal  labour  have  not  now  to 

be  considered  ;  and,  as  a  rule,  it  may  always  be  given  whenever 

the  pains  are  felt  acutely,  or  the  patient  is  desirous  to  take  it. 

There  are,  however,  two  drawbacks  to  its  .use  ;  first,  that  it  tends  to 

diminish  the  vigour  of  the  pains,  and  so  is  apt  somewhat  to  increase 

the  duration  of  labour ;  secondly,  that  it  increases  the  risk  of  post- 

partum haemorrhage  in  patients  predisposed  to  that  accident.  ̂   These 

disadvantages  may  be  avoided  to  a  great  extent  by  not  giving  the 

chloroform  too  freely.  When,  however,  there  is  manifest  inertia 

of  the  uterus  or  a  history  of  post-partmn  haemorrhage  on  former 

occasions,  it  is  better  to  avoid  it  entirely,  or  give  it  only  in  infi- 

nitesimal degree.  Thus,  when  a  patient  is  very  anxious  to  take 

chloroform,  and  its  effect  appears  undesirable,  a  very  little  chloroform 

may  be  mixed  with  Eau-de-Cologne. 

Anodynes  in  the  fast  stage  of  labour.— As  a  rule  chlorofo
rm  should 

not  be  given  until  the  pains  of  the  expidsive  stage  begim  If  the
 

pains  of  the  first  stage  are  very  distressing  to  the  patie
nt,  and 

especially  if  at  the  same  time  the  os  is  rigid  and  slow  m  y
ielding, 

either  chloral  or  some  preparation  of  opium,  such  as
  Battleys 
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liquor  opii  sedatives,  may  be  given.  The  effect  is  often  not  only 

to  diminish  pain  but  to  lessen  spasmodic  rigidity  of  the  os,  and 

allow  the  patient  to  recruit  her  strength  by  some  sleep  in  the  inter- 

vals of  the  pains.  Chloral  is  generally  preferable  to  opium.  Two- 

doses  of  fifteen  grains  may  be  given  with  from  half  an  hour  to  an 

hour's  interval,  and  the  close  repeated,  if  necessary,  after  two  or 

three  hours.  If  there  is  sickness,  and  the  medicine  cannot  be 

retained,  a  moderate  hypodermic  injection  of  acetate  of  morphia 

(a  sixth  or  a  quarter  of  a  grain)  may  be  administered.  In  some 

cases,  however,  of  muscular  rigidity  of  the  os,  especially  when  the 
uterus  is  active  and  the  membranes  have  ruptured  prematurely, 

chloroform  is  found  to  be  far  more  efficacious  than  chloral,  and  in 

such  instances  it  may  be  desirable  to  give  it,  even  in  the  first  stage 
of  labour. 

Chloroform  in  the  second  stage. — The  chloroform  is  to  be  given  in 
such  a  way  as  only  to  dull  sensibility,  and  not  to  produce  complete 
anaesthesia,  or  entirely  abolish  self  control.  For  this  purpose  it  is 
generally  sufficient  to  place  the  inhaler  over  the  face  only  during 
the  pains,  allowing  the  patient  to  come  round  in  the  intervals.  The 
chloroform  may  be  dropped  on  any  simple  form  of  inhaler  (such  as 

Skinner's)  or  on  a  handkerchief  held  an  inch  or  two  from  the  nose. 
If  more  convenient,  the  patient  may  be  allowed  to  hold  the  in- 

haler herself,  provided  the  physician  makes  sure  that  she  is  actively 
holding  it,  not  allowing  it  to  rest  passively  over  or  near  the 

•face.  Junker's  inhaler  is  a  very  good  one  for  administering  the 
chloroform.  The  patient  may  herself  hold  the  mouthpiece,  while 
the  physician  with  his  left  hand  works  the  bellows,  without  having 

to  lean  over  the  patient,  and  has  his  right  hand  free.  This  in- 
haler economises  greatly  the  quantity  of  chloroform  used,  and  is- 

safer  than  any  other  for  the  administration  of  chloroform  to  the 

surgical  degree.  Just  as  the  head  is  about  to  pass  the  vulva,  if  the 
pains  come  on  with  increased  vigour,  the  administration  may  be 
pushed  more  nearly  to  the  point  of  complete  anaesthesia. 

When  anaesthesia  to  the  surgical  degree  is  required,  as  for 
obstetric  operations,  it  is  desirable  to  have  another  person  for 
administering  the  anaesthetic,  who  may  give  his  whole  attention  to 
that  duty.  It  is  frequently  convenient  to  be  able  to  apply  forceps 
without  the  necessity  for  having  an  assistant.  In  such  case,  it 
chloroform  be  given,  it  should  only  be  to  a  degree  short  of  abolish- 

ing the  patient's  self  control,  otherwise  the  partial  anaesthesia  renders the  operation  much  more  difficult.  As  an  anesthetic  for  obstetric 
operations  chloroform  has  the  advantage  over  ether  that  it  more 
completely  relaxes  the  uterus,  when  given  to  the  full  extent.  This 
is  especially  of  advantage  in  the  operation  of  version.    Ether,  how- 
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■ever,  is  to  be  preferred,  if  an  anaesthetic  is  indispensable,  in  cases  in 
which  the  patient  is  greatly  exhausted  and  the  pulse  feeble,  as  for 
instance  after  severe  ante-partum  haemorrhage. 

In  the  third  stage,  and  for  some  time  after,  the  administration  of 
cldoroform  involves  a  risk  of  relaxation  of  the  litems  and  consequent 
haemorrhage.  It  should  not  therefore  be  given  at  this  stage,  unless 
it  is  required  for  the  removal  of  an  adherent  placenta.  If  stitches 
are  necessary  for  the  perineum,  they  may  generally  be  applied 
without  an  anaesthetic,  as  soon  as  possible  after  the  removal  of  the 

placenta.  If  the  patient  is  too  sensitive  or  deficient  in  self-control 
to  allow  this,  it  is  preferable  to  wait  before  giving  the  anaesthetic 
till  an  hour  or  more  after  delivery  of  the  placenta,  when  there  is  no 
longer  much  risk  of  haemorrhage,  if  the  uterus  has  contracted  well. 



CHAPTER  XIV. 

FACE  PKESENTATIONS. 

Although  labour  with  face  presentation  cannot  be  regarded  ae 
normal,  yet,  in  the  great  majority  of  cases,  it  is  completed  naturally. 
The  mechanism  of  la- 

bour in  face  presenta- 
tion has  great  analogy 

tothatinthe  vertex  pre- 
sentation, and  should 

therefore  be  considered 
in  close  relation  with  it. 

In  face  presentation, 
the  head,  instead  of 
being  flexed  upon  the 
stern  ivm,  is  extended, 
so  that  the  occiput  is 
reflected  upon  the  back, 
and  the  face  and  fore- 

head form  the  present- 
ing part  (see  Fig.  87). 

The  consequence  is 
that  the  chest  is  thrown 

forward  against  the 
uterine  wall,  and  the 
back  is  separated  from 

it.  In  face  presenta- 
tion, the  action  of  the 

lever   formed  by  the 

Fig.  87.— Presentation  of  the  face  at  the  pelvic brim  in  the  second  facial  position. 

diameter  of  the  head  which  is  thrown  across  the  pelvis  (see  p.  16%), 
acted  on  by  the  resistances  at  its  two  extremities,  is  reversed.  The  ful- 

crum of  the  lever  is  now  formed  by  the  point  C  (Fig.  88,  p.  206),  where 
the  line  of  force,  acting  through  the  condyles,  cuts  the  fronto-mental 
diameter,  F  M.  This  fulcrum  is  now  nearer,  not  to  the  posterior,  but 
to  the  anterior  end  of  the  lever  (compare  Fig.  88  with  Fio-.'  75 
p.  16&).  The  posterior  arm  of  the  lever  is  therefore  the  longest' and  has  the  mechanical  advantage.    The  head  therefore,  instead  of 



20G FACE  PRESENTATIONS. 

tending  to  become  flexed,  becomes  more  and  more  extended,  until 
the  chin  becomes  the  most  advanced  point. 

It  follows  that  there  must  be  some  intermediate  position  of 
partial  extension  in  which  the  two  arms  of  the  lever  are  equal,  and 
their  action  balanced.  From  this  position,  if  ever  so  little  flexion 

occurs,  the  anterior  arm  of  the  lever  gets  the  advantage,  flexion  pro- 
gresses, and  ordinary  vertex  presentation  results  ;  if  ever  so  little 

further  extension  occurs,  the  posterior  arm  of  the  lever  gets  the 
advantage,  extension  goes  on,  and  face  presentation  is  produced. 

This  intermediate  position  is  called  brow  jyre- 
sentation,  the  prominence  of  the  forehead  being 

the  presenting  point,  and  the  anterior  fonta- 
nelle  and  the  root  of  the  nose  within  reach 

at  about  equal  distances  in  opposite  direc- 
tions. As  it  is  thus  a  position  of  unstable 

equilibrium,  the  head  could  never  pass 
through  the  pelvis  in  brow  presentation, 
even  if  there  were  room  for  it  so  to  pass. 

Generally  there  is  not  room,  the  vertico- 
mental,  or  longest  diameter  of  the  head, 

being  thrown  across  the  pelvis.  The  head 
may,  however,  be  arrested  in  a  position  of 
a  brow  presentation,  though  even  this  is 
very  rare,  and  when  this  happens,  there 
is  considerable  difficulty  in  effecting  de- 

livery. As  a  general  rule,  brow  presenta- 
tions are  converted,  not  into  vertex,  but  into 

face  presentations.    For  there  must  have 
Fig.  88. — Diagram  of  head- 

lever  in  face  presentation. 
A  C.  Axis  of  expulsive 

force  passing  through  con- 
dyles. 

F  M.  Fronto-mental  di- 
ameter of  head. 

C.  Fulcrum  of  lever. 

been  some  cause  leading  to  the  partial 

extension,  and  this  will  generally  go  on  to 

produce  complete  extension,  the  head-lever 
no  longer  tending  to  counteract  it.  It  is 

thus  evident  that  all  cases  of  face  presen- 
tation must  have  passed  through  the 

stage  of  brow  presentation,  in  their  deviation  from  the  normal 
condition. 

Frequency  of  Face  Presentation.— The  frequency  of  face 

presentation  is  variously  estimated  by  different  authors.  The  sta- 

tistics of  the  Guy's  Hospital  Lying-in  Charity  (out  of  23,591  cases) 

give  -36  per  cent.,  or  1  in  276  ;  Churchill  (out  of  nearly  250,000 

cases  collected,  gives  the  frequency  as  1  in  231  ;  Collins,  for
  the 

Eotunda  at  Dublin,  as  only  1  in  497  ;  Pinard,  for  the  Maternity
  at 

Paris  (out  of  81,711  cases)  as  1  in  225  ;  Spiegelberg,  from 
 German 

.statistics,  as  1  in  324.    It  appears  therefore  that  no  u
niform  differ- 
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ence  is  produced  by  the  dorsal  position  in  labour  generally  a
dopted 

on  the  Continent. 

Causation. — One  of  the  causes  which  may  tend  to  produce  face 

presentation  is  the  peculiar  shape  of  the  child's  head,  namely,  what 
is  called  the  dolicho-cephalic  shape,  in  which  the  occiput  projects 

more  than  usual,  and  the  posterior  arm  of  the  head-lever  is  therefore 

not  so  much  as  usual  exceeded  in  length  by  the  anterior  in  its 

normal  position  (see  Fig.  75,  p.  166).  There  is  no  doubt  that  this 

cause  will  tend  to  facilitate  face  presentations,  if  it  exists,  but  it  is 

not  positively  decided  whether  it  is,  in  point  of  fact,  a  cause  com- 

monly in  operation.  Budin,*  measuring  the  shape  of  heads  born  in 

face  presentations,  found  that,  after  the  moulding  of  labour  had 

passed  off,  they  were  not  dolicho-cephalic.  Hecker,f  on  the  con- 

trary, who  attaches  much  importance  to  this  shape  of  the  child's 
head,  has  reported  instances  in  which  the  elongation  of  the  occiput 

did  persist  after  delivery.  It  is  clear,  however,  that  this  cause  is 
not  sufficient  by  itself,  as  the  anterior  arm  of  the  lever  is  always 
somewhat  longer  than  the  posterior. 

Any  accidental  cause  leading  to  a  partial  extension  may  produce 
face  presentation,  since  the  resistances  will  complete,  the  extension, 

if  once  it  has  passed  beyond  the  neutral  point  of  unstable  equi- 
librium (or  brow  presentation).  Such  a  partial  extension  may  arise 

from  a  sudden  gush  of  profuse  liquor  anmii,  or  from  an  oblique 
position  of  the  child  in  the  uterus  at  the  time  when  the  membranes 
rupture.  This  is  more  likely  to  happen  when  the  child  is  dead,  for 
then  there  is  not  [the  tonicity  of  flexor  muscles  winch  maintains 

the  chin-flexion,  as  well  as  flexion  of  limbs,  in  the  usual  attitude 
of  the  foetus.  Even  a  want  of  tone  of  flexor  muscles  in  a  living 
child  may  promote  it. 

Face  presentation  is  promoted  by  disproportion  between  the  head 

and  the  pelvis,  for,  if  the  head  is  detained  above  the  brim,  displace- 
ment is  more  readily  produced  by  any  cause.  A  particular  form  of 

pelvic  deformity  may  actually  cause  it,  namely,  the  generally  flat- 
tened or  eliptic  pelvis,!  not  specially  contracted  in  the  conjugate  dia- 

meter. Thechief  resistance  may  then  be  at  the  ends  of  the  biparietal 
diameter,  especially  if  the  head  has  prominent  and  firmly  ossified 
parietal  tubera,  instead  of  at  the  ends  of  the  long  antero-posterior 
diameter,  or  that  opposed  to  the  conjugate  of  the  pelvis,  which 
is  generally  nearly  the  bitemporal  diameter.  In  such  case,  the 
resultant  of  the  resistances  may  fall  posterior  to  the  condyles  in- 

stead of  in  front  of  them,  and  then  more  or  less  extension  will  be 

•  "  De  la  Tete  du  Foetus  au  point  de  vue  de  l'Obstetrique." +  "TJebcr  die  Schadelform  bei  Gesichtelagen." t  See  section  on  flattened  pelvis. 
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produced,  the  occiput  being  more  resisted  than  the  front  part  of  the head. 

A  cause  of  face  presentation  which  is  now  generally  considered 
to  be  one  of  the  most  important  is  obliquity  of  the  uterus,  and  there- 

fore of  the  propelling  force,  and  this  is  a  cause  which  may  be  com- 
bined with  any  of  the  others.  For  suppose  the  fundus  uteri  to  be 

inclined  to  the  right  side,  and  the  child  to  be  lying  with  its  back 
toward  the  right,  that  is,  in  the  second  or  third  position.  The  pro- 

pelling force  is  then  inclined  toward  the  left,  and  therefore  tends  to 
push  the  condyles  in  that  direction,  or  toward  the  face  of  the  child. 
The  head  is  thus  pressed  against  the  left  pelvic  wall,  and  the  reaction 
of  the  pelvic  wall  forms  a  force  tending  to  push  in  the  opposite  direc- 

tion (that  is  toward  the  right  side  of  the  pelvis,  and  toward  the 
occiput  of  the  child),  either  the  forecoming  part  of  the  head,  if  the 
head  is  not  fully  engaged  in  the  pelvis,  or  the  centre  of  the  head  if  it 
is  engaged.  In  either  case,  there  is  thus  produced  what  in  mechanics 

is  called  a  "  couple,"  that  is  a  pair  of  equal  forces  acting  in  opposite 
directions,  but  in  parallel,  not  in  the  same  straight  lines.*  The 
tendency  of  this  pair  of  forces  is  not  to  move  the  centre  of  the  head, 
but  to  rotate  it  on  a  transverse  axis,  so  as  to  produce  extension.  If 
the  obliquity  of  the  propelling  force  is  considerable,  this  effect  may 
overcome  the  forces  tending  to  produce  flexion,  and  so  lead  to  face 
presentation.  Similarly,  an  obliquity  of  the  uterus  toward  the  left 
side  tends  to  produce  extension  when  the  back  of  the  child  lies 
toward  the  left,  that  is,  in  the  first  and  fourth  positions. 

Statistics  afford  some  evidence  that  this  cause  is  actually  in  opera- 
tion. For  in  vertex  presentation  left  dorsal  positions  predominate  in 

the  proportion  of  about  three  to  one,  but  in  face  presentations  only 

in  the  proportion  of  about  four  to  three.  It  must  he  inferred  that  a 

face  presentation  is  much  more  easily  developed  out  of  a  vertex  when 
the  back  of  the  child  lies  to  the  right.  This  is  explained  by  the 

usual  obliquity  of  the  fundus  uteri  toward  the  right  side. 

An  anterior  or  posterior  obliquity  of  the  uterus,  acts  in  a  similar 

way.  A  posterior  obliquity  of  the  uterus,  in  reference  to  the  axis 

of  the  brim,  which  in  some  degree  is  probably  a  normal  condition 

(see  p.  159),  tends  to  cause  extension  in  occipito-posterior  posi- 

tions (third  and  fourth),  an  anterior  obliquity  (such  as  occurs  from 

pendulous  abdomen)  in  occipito-anterior  positions  (first  and  second). 

Here  again,  we  find  that  third  and  fourth  positions  are  relatively 

•  Each  of  the  forces  forming  the  couple  is  equal  to  the  component  of  the  propelling- 
force  resolved  (by  the  parallelogram  of  forces)  perpendicularly  to  the  axis  of  the  pelvis. 

The  oblique  propelling  force,  together  with  the  reaction  of  the  lateral  pelvic  wall,  IS 

equivalent  to  a  force  acting  in  the  axis  of  the  pelvis,  tending  to  produce  onward  move- 
ment, and  the  couple,  tending  to  produce  rotation  on  al  transverse  axis,  that  is. extension. 
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commoner  in  face  than  in  vertex  presentations,  while  posterior  obli- 

quity  of  the  uterus  is  more  usual  than  anterior,  and  thus  the  theory 

of  causation  by  obliquity  of  propelling  force  is  again  confirmed. 

Varieties  of  Face  Presentations. — In  face,  as  in  vertex 

presentation,  there  are  four  positions,  each  of  which  is  developed  out 
of  the  corresponding  position  of  the  vertex.  It  is  usual  to  name 

them  from  the  position  of  the  chin  (e.g.,  left  mento-anterior).  If, 
however,  they  are  named  from  the  position  of  the  forehead,  which  is 

now  the  posterior  end  of  the  head-lever,  as  the  occiput  is  in  vertex 
presentation,  the  titles  will  exactly  correspond  with  those  of  the 
positions  of  the  vertex.    (See  pp.  161,  162.) 

The  four  following  will  then  be  the  positions  of  the  face  : — 
First  or  left  fronto-anterior,  L.  F.  A.  (or  right  rnento-posterior). — 

The  long  diameter  of  the  head  approximates  towards  the  right  oblique 
diameter  of  the  pelvis.  The  forehead  points  toward  the  left  foramen 

ovale,  the  chin  toward  the  right  sacro-iliac  sjnichondrosis. 

Second  or  right  fronto-anterior,  B.  F.  A.  (or  left  mento-posterior). 
— The  long  diameter  of  the  head  approximates  toward  the  left 
oblique  diameter  of  the  pelvis.  The  forehead  points  toward  the 

right  foramen  ovale,  the  chin  toward  the  left  sacro-iliac  syn- 
chondrosis. 

Third  or  right  fronto-posterior,  R.  F.  P.  (or  left  mento-anterior). — 
The  long  diameter  of  the  head  approximates  toward  the  right 
oblique  diameter  of  the  pelvis.  The  forehead  points  toward  the 
right  sacro-iliac  synchondrosis,  the  chin  toward  the  left  foramen 
ovale.  ' 

Fourth  or  left  fronto-posterior,  L.  F.  P.  (or  right  mento-anterior). 
— The  long  diameter  of  the  head  approximates  toward  the  left 
oblique  diameter  of  the  pelvis.  The  forehead  points  toward  the 
left  sacro-iliac  synchondrosis,  the  chin  toward  the  right  foramen ovale. 

As  in  the  vertex  positions,  the  first  and  third  and  the  second  and 
fourth  are  the  reverse  of  each  other.  The  first  position  is  still  the 
commonest,  but  only  in  slight  proportion.  The  fourth  is  relatively not  so  rare  as  in  vertex  presentations.  The  reason  for  the  differences 
has  already  been  explained. 

Mechanism  op  Labour  in  Face  Presentation. 

The  mechanism  of  the  passage  of  the  head  will  first  be  described 
for  the  case  in  which  the  face  lies  in  the  first  or  Left  fronto-anterior 
position.  As  in  the  case  of  the  vertex,  four  principal  subsidiary movements  take  place  in  conjunction  with  the  movement  of  descent 

v 
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of  the  centre  of  the  head  along  the  curved  axis  of  the  pelvis.  These 
are  enumerated  as  follows  : — 

Extension. 

Internal  Kotation. 
Flexion. 

External  Eotation  (or  restitution). 

Extension. — It  has  already  been  explained  that  the  posterior 
arm  of  the  head-lever,  instead  of  the  anterior,  is  now  the  longest. 
The  resistances  therefore  produce  progressive  extension  instead  of 

flexion,  the  resistance  to  the  forehead  having  the  mechanical  advan- 

Yig.  89— Rotation  of  chin  under  pubic  arch  in  face  presentation. 

tao-e  over  that  to  the  chin,  until  the  chin  becomes  the  most  advanc
ed 

point  and  extension  is  at  last  checked  by  the  occiput  being 
 com- 

pressed against  the  back  (see  Fig.  87,  p.  205).  Not  only  the  act
ion 

of  the  head-lever  but  the  state  of  the  presenting  part  is  the
  reverse 

of  that  in  vertex  presentations.  The  anterior  extremity
,  the  chin, 

instead  of  the  posterior,  is  now  the  most  prominent  
and  projecting 

part  the  forehead  being  more  gradually  rounded. 
 Hence  the  chm 

in  face  presentation  corresponds  mechanically  
to  the  occiput  in 

vertex  presentation.    When  the  face  is  lying  over 
 a  not  quite  fully 
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expanded  os  uteri,  this  shape  of  the  presenting  part  also  favours 
extension,  just  as  the  shape  of  the  vertex  favours  flexion  in  vertex 

presentations  (see  pp.  166,  167). 
Internal  rotation. — The  chin,  descending  in  advance  of  the 

forehead,  is  the  first  to  meet  the  resistance  of  the  inclined  plane 
formed  by  the  soft  parts  at  the  posterior  part  of  the  pelvic  floor 
(see  Fig.  65,  p.  147),  and  by  it  is  pushed  forward  into  the  free  space 
under  the  pubic  arch,  just  as  the  occiput  is  usually  pushed  forward 

in  occipito-posterior  positions.  The  chin  then  comes  to  be  directed 
almost  exactly  forward,  as  shown  in  Figs.  89,  90.  Thus  the 

internal  rotation  takes  place  through  nearly  three-eighths  of  a  circle. 
The  first  position  of  the  face  corresponds  mechanically  to  the  third 
position  of  the  vertex,  and  is  converted  into  the  fourth  position  of 
the  face,  just  as  the  third  of  the  vertex  is  converted  into  the  second. 

Like  the  occiput  in  occipito-posterior  positions,  the  chin  may  be 

^.--Distension  vf  intaot  Perineum  ™  face  presentation.  The  elongation  o occiput  produced  by  protracted  labour  is  also  shown.   B.  Bladder.    2  S  Second 

KLESk.,*- Rectum-  a-     f- FoM-  of 

rotated  forward  either  early  or  late,  but  more  frequently  late Mrly  rotation,  when  it  occurs,  is  clue  to  the  pressure  of  the  elastic 
recto-yagmal  septum.  When  extension  is  incomplete,  rotation  is more  likely  to  be  delayed  ;  and  for  a  time,  in  the  earlier  part  of  its descent,  the  chin  may  be  for  a  time  rotated  somewhat  backward  in 
consequence  of  the  screw-like  shape  of  the  bony  pelvis,  the  posterior inclined  plane  of  the  ischium  directing  the  chin  backward. 

P  2 
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It  hardly  ever  happens  that  the  chin  remains  posterior  like 

the  occiput  in  unreduced  occipitb-posterior  positions.  It  is  scarcely- 
possible  for  the  head  to  be  delivered  spontaneously  in  this  way, 
unless  it  is  excessively  small  in  relation  to  the  genital  canal,  or  the 
perineum  extremely  deficient.  Sometimes,  however,  a  small  head 
may  be  delivered  artificially  in  this  position,  the  chin  being  hooked 
over  the  perineum.  Sometimes  the  rotation  oidy  occurs  just  as  the 
face  passes  the  outlet,  and  the  chin  may  then  escape  almost  in  a 
lateral  position,  the  internal  rotation  being  Incomplete. 

The  mechanism  of  the  second  position  of  the  face  corresponds 
exactly  to  that  of  the  first,  right  and  left  being  interchanged.  In 

the  third  position  the  chin  has  only  to  rotate  through  about  one- 

Tig.  91.— Passage  of  the  head  under  the  pubic  arch  by  a  movement  of  flexion  in  face 
presentation. 

eighth  of  a  circle,  until  it  is  directed  nearly  forward,  and  
the 

mechanism  corresponds  to  that  of  the  first  position  of  the  v
ertex. 

In  this  case,  the  anterior  inclined  plane  of  the  ischium  giud
es  the 

chin  forward  in  the  earlier  part  of  the  descent  of  the  head
.  The 

mechanism  of  the  fourth  position  corresponds  to  that  of  th
e  third, 

right  and  left  being  interchanged.  It  is  equivalent  mec
hanically  to 

the  second  position  of  the  vertex. 
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Flexion. — The  fore-coming  part  of  the  head  is  pushed  forward 

as  soon  as  it  meets  the  inclined  plane  at  the  floor  of  the  pelvis.  The 

after-coming  part  of  the  head  is  prevented  from  moving  forward  by 

the  resistance  of  the  pubes,  and  by  its  attachment  to  the  neck. 

Hence,  since  the  front  of  the  child  is  now  directed  forward,  the  chin 
either  having  rotated  forward,  or  being  anterior  from  the  first,  a 
movement  of  flexion  is  produced,  as  at  the  termination  of  unreduced 

occipito-posterior  positions  of  the  vertex  (seep.  172).  The  chin 
escapes  under  the  pubic  arch,  while  first  the  forehead  and  then  the 
bregma  and  occiput  pass  over  the  perineum  (Fig.  91).  The 

greatest  diameter  of  the  foetus  opposed  to  any  antero-posterior 

diameter  of  the  genital  canal  is  one  which  passes  through  the  pos- 
terior part  of  the  head  behind  the  anterior  fontanelle,  since,  in  this, 

the  thickness  of  the  neck  has  to  be  included  (see  Fig.  90,  p.  211). 

External  rotation. — After  the  head  has  escaped  from  the 
perineum,  the  face  generally  turns  again  toward  the  side  which  it 
originally  occupied.  As  in  vertex  presentation,  this  rotation  is,  in 
part,  instantaneous,  as  soon  as  the  head  is  released,  to  accommodate 
the  head  to  the  position  of  the  shoulders  at  that  moment.  Later  on 

the  rotation  becomes  more  complete  as  the  bis-acromial  (or  trans- 
verse) diameter  of  the  shoulders  turns  nearly  into  the  antero-posterior 

diameter  of  the  outlet. 

Lateral  obliquities  in  face  presentation. — Lateral  or 

Naegele-obliquity  of  the  head  is  not  so  often  observed  in  face  as  in 
vertex  presentation,  because  the  large  bi-parietal  diameter  is  now 
situated  nearer  to  the  after-coming  than  to  the  fore-coming  part  of 
the  head.  It  may,  however,  occur  in  some  cases,  where  labour  is 
difficult,  or  the  pelvis  contracted,  especially  when  posterior  obliquity 
of  the  uterus,  in  reference  to  the  axis  of  the  brim,  exists,  and  the 
anterior  side  of  the  face  then  becomes  deepest  in  reference  to  the 
plane  of  the  brim.  In  the  later  stage,  the  chin-flexion  of  the  head, 
on  approaching  the  outlet,  is  accompanied  by  some  lateral  flexion 
toward  the  anterior  shoulder,  just  as  the  extension  of  the  head  is,  in vertex  presentations,  and  for  the  same  reason. 

Contrasts  between  the  mechanism  of  face  and  vertex 
presentations.— It  will  thus  be  seen  that  while  the  mechanism 
of  delivery  in  face  and  vertex  presentations  is  closely  analogous  in 
many  respects,  it  is  contrasted  in  the  following  particulars  :— 
In  face  presentation  extension  takes  the  place  of  flexion  in  the 
earlier  stage,  and  flexion  takes  the  place  of  extension  in  the  later 
stage.  In  vertex  presentation,  the  commoner  positions,  the 
ocdpito-antenor,  are  the  more  favourable,  a  smaller  internal  rotation 
being  required  ;  m  face  presentations,  the  commoner  positions,  the 
fronto-anterior,  are  the  less  favourable,  a  greater  internal  rotation 
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being  required.  In  vertex  presentations,  the  first  and  second 
positions  remain  unchanged,  the  third  and  fourth  are  generally  con- 

verted into  the  second  and  first  respectively.  In  face  presentations, 
the  first  and  second  positions  are  almost  invariably  converted  into  the 
fourth  and  third  respectively,  the  third  and  fourth  remain  unchanged. 

Caput  succedaneum  in  face  presentation. — The  swell- 
ing upon  the  presenting  part  is  often  very  considerable  in  face 

presentation,  labour  being  generally  more  protracted  than  in 

vertex  presentation.  The  features  thus  become  excessively  dis- 
torted, the  lips  being  enormously  swollen,  and  the  eyelids  also 

swollen  so  much  that  the  eyes  are  closed  at  birth.  There  may  be 

also  effusion  of  blood  in  the  conjunctivse.  While  the  chin  is  pos- 
terior, the  centre  of  the  caput  succedaneum  formed  is  near  the  eye  ; 

in  fronto-posterior  positions,  or  after  rotation  of  the  chin  forward, 
it  is  at  the  lower  part  of  the  cheek  near  the  angle  of  the  mouth. 
The  swelling  of  the  features  passes  off  in  a  few  days. 

Moulding  of  the  head  in  face   presentation.  —  The 

Vie  92  -Moulding  of  head  in  face  presentation.  The  plane  outline  shows  the  h
ead 

before  the  dotted  outline  after,  moidding.  F  0.  Fronto-occipitthj  diameter
. 

MO.  Mento-occipital.   SO-B.  Sub-occipito-bregmatic.    (After Budin.) 

moulding  of  the  head  in  face  presentation  is  shown 
 in  Fig.  92, 

taken  from  Budin's  measurements.  The  convexity 
 of  the  irontal 

and  occipital  bones  is  increased,  while  the  
parietal  bones  are 
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flattened,  so  that  the  curvature  of  the  sagittal  suture  is  diminished. 

The  squamous  portion  of  the  occipital  bone  is  rotated  backward,  so 

that  the  occipital  protuberance  becomes  unusually  prominent. 

The  chief  diminution  is  in  the  vertical  or  cervico-bregmatic,  and  in 

the  sub-occipito-bregmatic  diameters  (so — b)  ;  the  compensatory- 
increase  is  chiefly  in  the  fronto-occipital  diameter  (f  o),  but  there 

is  slight  increase  also  of  the  mento-occipital  (mo).  Fig.  90 

(p.  211)  also  shows  the  relation  which  the  moulding  of  the  head 

has  to  the  pressure  of  the  genital  canal.  The  prominence  at  the 

anterior  part  of  the  forehead  (shown  in  Fig.  92),  generally  seen 
after  face  presentation,  does  not  seem  easy  to  account  for,  except  on 
the  view  that  it  is  formed  when  the  case  is  going  through  the 

stage  of  brow  presentation,  at  which  time  the  forehead  is  the  most 
unsupported  jiart. 

Diagnosis. — The  face  may  be  distinguished  from  the  vertex, 
even  before  the  rupture  of  the  membranes,  by  the  unevenness  of  the 
features,  compared  with  the  uniform  hardness  of  the  cranial  bones. 
As  a  rule,  however,  a  face  presentation  is  not  fully  developed  until 
the  membranes  have  ruptured,  and  the  resistance  comes  into  play. 
Whenever  there  is  even  a  suspicion  that  the  face  is  presenting,  the 
utmost  care  and  gentleness  must  be  used  in  vaginal  examination,  to 

avoid  the  risk  of  injuring  the  eyes.  If  there  should  be  any  diffi- 
culty in  making  out  the  presentation  per  vaginam,  on  account  of  the 

head  being  very  high  up,  or  the  os  not  being  dilated  enough, 
assistance  may  be  derived  from  examination  of  the  abdomen. 

When  the  head  is  high  up,  and  the  chin  directed  backwards,  the 

back  of  the  head,  and  the  depression  between  it  and  the  child's 
back,  may  be  made  out  a  little  above  the  brim  toward  one  side  of 

the  front  of  the  pelvis,  especially  if  bimanual  examination  js 

employed.  The  foetal  heart  will  be  heard  most  distinctly  on  the 
same  side  as  that  on  which  the  limbs  are  felt,  instead  of  on  the 
apposite  side,  as  in  vertex  presentations  (see  p.  120). 

The  only  other  part  which  might  possibly  be  mistaken  for  the 
face  on  vaginal  examination  is  the  breech.  The  distinctive  points 
to  be  sought  for  on  the  face  are  the  root  of  the  nose,  the  nostrils, 
the  hard,  toothless,  alveolar  ridges  in  the  mouth,  and  the  chin.  In 
the  breech,  the  anus,  grasping  the  finger  with  its  sphincter,  the  bony 
prominences  of  the  sacrum,  and  the  presence  of  thick  meconium, 
undiluted  with  licpior  amnii,  are  distinctive. 

Prognosis  in  face  presentation.  —  The  prolongation  of 
labour  common  in  face  presentation  renders  the  prognosis  much 
more  unfavourable  for  the  child  than  in  vertex  presentation.  Thus, 
in  102  cases  of  face  presentation,  including  fourteen  cases  of  brow 
presentation,  naturally  converted  into  face  presentation,  in  the 
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Guy's  Hospital  Lying-in  Charity,  the  proportion  of  children  still- 
born was  8-8  per  cent.  In  the  cases  first  observed  as  face  presenta- 
tions it  was  7-9  per  cent.  In  vertex  presentations  during  the  same 

time,  the  proportion  of  children  still-born  (including  premature 
children)  was  only  2 -V  per  cent.  Out  of  these  102  cases  of  face 
presentation,  artificial  delivery  was  found  necessary  in  only  one, 
and  all  of  the  mothers  recovered.  It  is  generally  considered, 
however,  that  in  face  presentation,  the  prognosis  for  the  mother  is 
also  somewhat  more  unfavourable  than  in  vertex  presentation,  but 
the  difference  is  not  nearly  so  great  as  in  the  case  of  the  child. 
In  reference  both  to  mothers  and  children,  it  is  to  be  remembered 
that  the  pelvis  is  more  often  contracted  in  face  than  in  vertex 
presentation. 

Brow  presentation. — It  has  already  been  mentioned  that 
brow  presentation  constitutes  the  position  of  unstable  equilibrium, 
in  which  the  two  arms  of  the  head-lever  exactly  balance  each  other, 
so  that  the  propulsive  force  has  no  tendency  to  produce  either  flexion 
or  extension  (see  p.  204).  The  prominence  of  the  forehead  forms 
the  centre  of  the  presenting  part,  and  the  anterior  fontanelle  can 
generally  be  reached  in  one  direction,  the  nose  or  even  the  chin  in 

the  other.  The  large  mento-occipital,  or  even  the  maximum  vertico- 
mental  (see  p.  79)  diameter  of  the  head,  is  thrown  almost  exactly 
across  the  pelvis.  This  is  generally  too  large  for  the  pelvis  to 
admit,  and  hence  it  is  usually  only  when  the  head  has  not  yet  fully 
entered  the  brim  that  brow  presentation  is  observed.  In  the  un- 

stable ecpilibrium  of  brow  presentation,  if  there  is  the  slightest 
variation,  either  in  the  degree  of  flexion  of  the  head,  or  in  the 
inclination  of  the  propidsive  force,  the  tendency  either  to  extension 
or  flexion  will  begin  to  predominate.  Hence,  the  head  can  never 

possibly  pass  through  the  genital  canal  in  a  position  of  brow  pre- 
sentation, even  if  the  pelvis  is  large  enough  to  admit  the  maximum 

vertico-mental  diameter  of  the  head.  Almost  always  the  change  is 
into  face  presentation,  since  the  cause,  whatever  it  may  be,  which 
has  already  produced  undue  extension,  generally  goes  on  to  produce 
complete  extension  into  face  presentation.  But  though  the  head 
never  passes  through  the  pelvis  in  a  position  of  brow  presentation, 
it  is  sometimes,  although  rarely,  arrested  in  that  position,  any  slight 

advantage  which  one  or  other  arm  of  the  head-lever  may  gain  at 
any  time  not  being  sufficient  to  overcome  friction  and  move  the 

iiead.  Out  of  23,591  deliveries  in  the  Guy's  Hospital  Lying-in 
Charity,  brow  presentation  was  observed  in  sixteen  cases.  Of  these, 

fourteen  were  naturally  converted  into  face  presentations  ;  the  re- 
maining two  children  were  delivered,  one  by  forceps,  one  by  version. 

Thus,  the  proportion  of  brow  presentation  was  one  in  1,482.  But 
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it  is  clear  that  every  case  of  face  presentation  must  have  passed 

through  the  stage  of  brow  presentation,  if  the  foetus  was  originally 
in  its  normal  attitude.  The  exceptions  to  this  are  generally  those 

cases  in  which  there  is  some  deformity  of  the  foetus,  such  as  en- 
larged thyroid,  producing  abnormal  extension. 

Moulding  of  the  head  in  hrow  presentation. — The 
general  character  of  the  moulding  produced  in  brow  presentation  is 
an  exaggeration  of  that  seen  in  face  presentation  (Fig.  92,  p.  214). 
In  brow  presentation  the  whole  of  the  forehead  (from  f  to  b,  Fig.  92) 

becomes  more  convex  and  prominent,  instead  of  merely  its  anterior' 
part.  The  flattening  of  the  parietal  bones  along  the  line  of  the 
sagittal  suture,  from  b  to  c,  is  carried  much  further  than  that  shown 
in  Figure  92,  and  so  also  is  the  prominence  and  convexity  near  the 
occipital  protuberance.  A  large  caput  succedaneum  is  generally 
formed,  having  its  centre  near  the  prominence  of  the  forehead. 

Treatment  of  face  presentations. — The  first  point  to  be 
regarded  is  to  keep  the  membranes  intact  as  long  as  possible.  The 

reason  for  this  is,  first,  that  the  face  does  not  form  so  good  a  dilator' 
of  the  soft  parts  as  the  vertex  ;  and,  secondly,  that  it  is  more  liable 

than  the  vertex  to  injurious  results  from  pressure.  Most  frequently,, 
however,  face  presentation  is  only  discovered  after  rupture  of  the 
membranes. 

In  the  later  stage,  the  general  principle  is  to  leave  the  case  as; 
much  as  possible  to  nature,  and  to  be  content  to  allow  the  labour  to- 
be  more  protracted  than  in  vertex  presentation.  It  was  formerly 
recommended  either  to  perform  version,  or  to  attempt  to  convert 
the  face  into  a  vertex  presentation.  To  the  latter  plan  it  is  a  great 
objection  that,  if  the  attempt  only  partially  succeeds,  as  is  very  pro- 

bable, the  head  is  brought  into  the  more  unfavourable  position  of 
brow  presentation.  That  interference  is  generally  quite  unnecessary 
is  proved  by  the  statistics  of  the  Guy's  Hospital  Lying-in  Charity 
already  quoted,  in  which  more  than  99  per  cent,  of  the  cases  were 
teiToinated  naturally.  This  is  a  much  larger  proportion  than,  in 
the  present  day,  is  generally  aUowed  to  be  terminated  without 
assistance  in  vertex  presentation. 

Before  the  rupture  of  the  membranes,  indeed,  an  attempt  may 
safely  be  made  to  rectify  the  position  of  the  child  by  external  mani- 

pulation, if  its  exact  position  can  be  positively  made  out,  and  espe- 
cially if  the  occiput  can  be  felt  above  the  brim.  In  face  presenta- 

tion the  chest  is  thrown  forward  against  the  uterine  wall,  while  the 
shoulders  are  separated  from  it,  at  the  opposite  side  of  the  uterus 
by  a  space  posterior  to  the  child.  The  method  to  adopt,  therefore" is  to  press  with  the  fingers  of  one  hand  through  the  abdominal  and 
uterine  walls  upon  the  chest,  directing  it  towards  the  back  of  the 
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c  hild,  and  somewhat  upwards  as  regards  the  uterine  axis,  until  the 
shoulders  and  back  are  brought  against  the  uterine  wall,  and  the 
head  thereby  necessarily  flexed.  At  the  same  time,  the  other  hand 
makes  counter-pressure  upon  the  occiput,  felt  above  the  brim,  direct- 

ing it  toward  the  front  of  the  child,  and  downward.  Schatz  *  re- 
•commends  the  counter-pressure  to  be  made  upon  the  breech,  direct- 

ing it  toward  the  front  of  the  child,  but  such  pressure  would,  if 
.anything,  tend  to  lower  the  chin  rather  than  to  raise  it.  This 
method  of  replacement  is  likely  to  be  practicable  only  if  the  chin 
is  directed  forward  or  to  one  side,  not  if  it  is  directed  much  back- 

ward, because  then  the  surface  of  the  uterus  corresponding  to  the 
•chest  of  the  child  cannot  be  reached. 

Management  of  mento-posterior  positions. — The  manage- 

ment of  mento-posterior  positions  precisely  corresponds  mechanically 
to  that  of  occipito-posterior  positions  of  the  vertex.  If  the  rotation 
forward  of  the  chin  does  not  readily  take  place,  it  is  to  be  aided 
indirectly  by  promoting  extension,  just  as  the  rotation  of  the  occiput 
forward  is  aided  by  promoting  flexion.  This  is  to  be  done  chiefly 
by  pressing  the  forehead  upward  and  somewhat  backward  during  a 
pain.  From  time  to  time  also,  the  chin  may  be  drawn  downward 
and  somewhat  forward  by  two  fingers  hooked  over  it,  in  tlie  interval 

•of  pains. 
Extension  may  also  be  favoured  by  placing  the  woman  on  her 

left  side  in  the  first  and  fourth  positions,  when  the  child's  back  is 
toward  the  left,  and  on  her  right  side  in  the  second  and  third  por- 

tions, when  the  back  is  toward  the  right.  For  suppose  the  child  in 

the  second  or  right  fronto-anterior  position  of  the  face  (see  Fig.  87, 

p.  205),  and  the  woman  placed  on  her  right  side.  The  breech  tends  to 
fall  over  toward  the  right,  and  the  expidsive  force  therefore  becomes 

directed  somewhat  obliquely  toward  the  anterior  end  of  the  head- 
lever,  and  toward  the  left  side  of  the  mother.  Thus  the  anterior 
•arm  of  the  head-lever  is  shortened,  and  the  posterior  increased. 
This  increases  the  mechanical  advantage  which  the  resistance  to  the 
forehead  has  over  the  resistance  to  the  chin  (see  Fig.  88,  p.  206). 

Treatment  of  protracted  labour  in  face  presentation. 

— If  the  chin  is  directed  forward,  forceps  may  be  applied  without 
hesitation  if  there  is  indication  for  their  use.  If,  however,  the 

chin  is  directed  backward,  or  to  one  side,  there  is  the  disadvantage 

that  one  blade  is  apt  to  compress  the  larynx  or  trachea,  and  the 

child's  life  is  then  likely  to  be  sacrificed.  Under  the  circumstances, 

therefore,  more  patience  should  be  exercised  than  in  vertex  pre- 
sentations.    The  foetal  heart  shoidd  be  carefully  watched,  but 

*  "  Die  Umwandlung  von  Gcsichtslage."   Arch,  fflr  Gynak.  V.,  p. 
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instrumental  aid  should  only  be  given  when  there  is  evidence  that 

the  child  is  likely  soon  to  die,  or  when  the  mother's  condition  calls 

for  early  delivery.  If  the  interference  becomes  necessary  while  the 

head  is  high  in  the  pelvis,  and  the  nterus  is  not  firmly  contracted, 

version  may  be  chosen  in  preference  to  the  nse  of  forceps,  especially 

if  there  is  any  contraction  of  the  conjugate  diameter  of  the  pelvis. 

Otherwise,  extraction  by  forceps  may  be  tried,  and,  if  this  fails, 

craniotomy  must  be  performed.  The  mode  of  carrying  ont  these 

operations  in  face  presentation  will  be  described  in  the  Chapter  on 

Obstetric  Operations.  In  rare  cases,  when  the  hand  is  passed  up 

with  a  view  to  performing  version,  it  may  be  found  that  the  face 

presentation  can  easily  be  transformed  into  a  vertex  by  hooking 
down  the  occiput  with  the  fingers.  At  the  same  time,  the  external 
hand  may  assist  by  pushing  the  chest  of  the  child  through  the 
abdominal  wall  in  the  direction  of  its  back.  The  labour  may  then 

be  terminated,  if  necessary,  by  the  forceps. 

Treatment  of  brow  presentation. — Since  by  far  the  greater 
number  of  brow  presentations  end  spontaneously  by  conversion  into 
face  presentation,  the  physician  may  exercise  a  fair  amount  of 

patience,  to  see  what  nature  will  do,  so  long  as  the  mother's  condi- 
tion is  satisfactory,  and  the  foetal  heart  beating  naturally.  As  in 

the  case  of  face  presentation,  extension  will  be  aided  if  the  woman 
is  placed  on  that  side  toward  which  the  back  of  the  child  is  directed ; 

for  the  breech  will  fall  over  toward  that  side,  the  propelling  force 
will  be  directed  somewhat  obliquely  toward  the  front  of  the  child, 
and  so  the  anterior  arm  of  the  head-lever  (see  Fig.  88,  p.  206) 
will  be  shortened,  and  the  posterior  arm  lengthened. 

The  conversion  will  fail  only  when  the  advance  of  the  head  is 
arrested.  When  it  is  so  arrested,  extraction  by  forceps  may  be 
tried.  As  in  face  presentations,  the  most  favourable  case  for  their 
use  is  that  in  which  the  chin  is  directed  forward.  In  some  cases,  it 
may  be  possible  to  convert  the  case  into  one  of  vertex,  or  of  face 
presentation,  by  drawing  down  the  occiput  or  the  chin  ;  or,  if  the 
head  is  high  up,  and  the  uterus  not  firmly  contracted,  version  may 
be  performed.  Failing  success  by  one  or  other  of  these  means,  the 
only  resource  is  craniotomy. 



CHAPTER  XV. 

PELVIC  PRESENTATIONS. 

In  pelvic  presentations  the  long  axis  of  the  child  lies  nearly  in 
the  axis  of  the  uterus,  as  in  head  presentation?,  but  the  head  is 
directed  upwards  instead  of  downwards.  The  primary  form  of  pelvic 
presentations,  and  that  which  is  most  frequently  observed  is  breech 
presentation.    In  this  the  attitude  of  the  child  is  generally  the  same 

Fig.  03.— Breech  presentation  with  extended  legs. 

as  in  vertex  presentation,  all  the  limbs  being  flexed,  and  the  feet 

close  to  the  breech,  or  buttocks,  which  form  the  presenting  part 

(see  Fig.  53,  p.  91).  Sometimes  one  or  both
  thighs  become 

extended,  either  from  the  gush  of  liquor  amnii  on  rupture  
of  the 

membranes,  or  from  active  movement  of  the  child.    In  this  w
ay  is 
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developed  out  of  breech  presentation  a  presentation  of  one  or  Loth 

knees,  of  one  or  both  feet,  or  of  a  knee  and  a  foot.  This  extension 

of  thigh  is  more  likely  to  occur  when  the  breech  does  not  so  fully 

occupy  the  lower  segment  of  the  uterus,  and  when  the  liquor  amnii 

is  relatively  abundant.  Hence  foot  or  knee  presentations,  compared 

with  breech  presentations,  are  relatively  more  frequent  with  pre- 
mature children  and  twins.  More  rarely,  the  legs  are  extended 

upon  the  thighs,  as  shown  in  Fig.  93,  so  that  the  feet  are  near  to 

the  head,  instead  of  being  close  to  the  breech.  The  frequency  of 

pelvic  presentation  is  estimated  at  from  1  in  60  to  1  in  45  for 
mature  children  ;  and  at  about  1  in  30  including  all  cases.  Breech 

presentations  form  about  60  or  65  per  cent,  of  all  pelvic  presenta- 

tions. The  statistics  of  Guy's  Hospital  Lying-in  Charity,  including 
premature  deliveries,  give  pelvic  presentations,  1  in  41,  breech 
presentations,  1  in  61,  foot  or  knee  presentations,  1  in  128,  breech 

presentations  forming  about  61  per  cent,  of  all  pelvic  presenta- 
tions. 

Causation  of  pelvic  presentation. — The  causation  may 
depend  on  anything  which  leads  to  the  failure  of  the  forces  which 

generally  produce  head  presentation  (see  p.  88).  Since  the  adap- 
tation of  the  child  to  the  shape  of  the  uterus  is  progressively  greater 

as  pregnancy  advances,  pelvic  presentation  is  commoner  with  pre- 
mature children.  It  is  also  commoner  with  twins  (see  Fig.  97, 

p.  233),  with  hydrocephalic  children  (see  Fig.  52,  p.  90),  with 
excess  of  liquor  amnii,  with  dead  children,  or  with  contraction  of 
the  pelvis,  which  prevents  the  fixation  of  the  head  in  its  normal 

position.  In  the  case  of  dead  children  the  effect  is  chiefly  due  to 
the  failure  of  active  movements,  which  aid  in  adapting  the  position 
to  the  shape  of  the  uterus  (see  p.  91),  but  the  less  relative  specific 
gravity  of  the  head  in  dead  children  has  also  been  considered  to 
have  an  influence.  Pelvic  presentation  is  also  promoted  by  laxity 
of  the  walls  of  the  uterus  or  abdomen,  and  is  therefore  relatively 
commoner  in  multiparas. 

Varieties  of  breech  presentation. — There  are  four  posi- 
tions in  breech  presentations,  corresponding  to  the  four  positions  of 

the  vertex.  The  dorso-anterior  positions  are  the  commoner,  like 

the  occipitoanterior  positions  of  the  vertex,  and,  like  them' also, differ  in  the  mechanism  of  their  delivery  from  the  dorso-posterior! 
There  is  one  difference,  namely,  that  in  the  case  of  the  breech,  the 
transverse  or  bis-iliac  diameter,  and  not  the  anteroposterior,  is  the 
longest,  and  tends  to  adapt  itself  to  the  longest  diameter  of  the  pelvis 

First  or  left  dorso-anterior  (L.  D.  A).— The  sacrum  looks  towards 
the  left  foramen  ovale.  The  bis-iliac  diameter  approximates  toward the  left  oblique  diameter  of  the  pelvis. 
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Second  or  right  dorso-anterior  (R.  D.  A).— The  sacrum  looks 
toward  the  right  foramen  ovale.  The  bis-iliac  diameter  approxi- 

mates toward  the  right  oblique  diameter  of  the  pelvis. 
Third  or  right  dorso-yosterior  (R.  D.  P.). — The  sacrum  looks 

toward  the  right  sacro-iliac  synchondrosis.  The  bis-iliac  diameter 
approximates  toward  the  left  oblique  diameter  of  the  pelvis. 

Fourth  or  left  dorso-posterior  (L.  D.  P.). — The  sacrum  looks  toward 
the  left  sacro-iliac  synchrondosis.  The  bis-iliac  diameter  approxi- 

mates toward  the  right  oblique  diameter  of  the  pelvis. 
In  each  of  these  positions,  assuming  the  position  of  the  head  to  be 

adapted  to  that  of  the  trunk,  the  front  and  back  of  the  head  look  in  the 
same  directions  as  in  the  corresponding  positions  of  the  vertex  or  face. 
The  first  position  of  the  breech,  as  of  the  vertex,  is  the  commonest. 
This  is  due  to  the  same  cause.  Owing  to  the  usual  right  torsion  of 
the  uterus  (see  p.  164),  the  large  transverse  diameter  of  the  uterus 
approximates  towards  the  right  oblique  diameter  of  the  pelvis,  and 
the  large  antero-posterior  diameter  of  the  whole  ovum  most  readily 
accommodates  itself  to  this,  the  back  turning  away  from  the  pro- 

minent lumbo-sacral  curve  of  the  mother,  and  so  becoming  anterior. 
This  frequency  of  the  first  position  in  breech  presentation  is  a  proof 
that  the  position  depends  at  least  as  much  upon  the  accommodation 
of  the  whole  ovum  as  upon  that  of  the  presenting  part  in  the  pelvis, 
since  the  long  diameter  of  the  presenting  part  now  occupies  the  left 
oblique  diameter  of  the  pelvis,  which  is  encroached  upon  by  the 
rectum  and  sigmoid  flexure.  Foot  or  knee  presentation  may  arise 
out  of  any  of  the  varieties  of  breech  presentation. 

Diagnosis. — On  abdominal  examination  the  round,  smooth 
mass  of  the  head  may  be  made  out  at  the  upper  part  of  the  uterus. 
The  bag  of  membranes  is  apt  to  be  large  and  descend  low,  while 
the  presenting  part  still  remains  high.  In  foot  presentations  the 
bag  is  especially  elongated.  Before  rupture  of  the  membranes,  the 
double  contour  of  the  buttocks  and  the  prominences  along  the 
sacrum  may  be  felt  ;  and  sometimes  the  feet  may  be  felt  near  the 
breech.  When  the  membranes  rupture  the  liquor  amnii  escapes 

gradually  but  more  completely  than  in  vertex  presentations,  the  flow 

not  being  stopped  by  the  action  of  the  head  as  a  ball-valve.  The 

pains  after  rupture  are  apt  to  be  more  frequent  than  in  vertex  presen- 
tations, the  complete  escape  of  liquor  amnii  allowing  the  uterine  wall 

to  come  into  closer  contact  with  the  foetus.  After  rupture  of  the 

membranes  hi  breech  presentation,  the  os  uteri,  on  vaginal  examina- 

tion, is  found  to  be  occupied  by  two  smooth  elastic  swellings,  the 

buttocks,  on  which  no  tangible  hair,  like  that  on  the  scalp,  can  be 

felt.  The  cleft  between  the  buttocks  can  be  traced  backwards  to 

the  coccyx  and  sacrum,  and  in  its  course  can  be  felt  the  anus, 
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which,  in  a  living  child,  contracts  on  the  finger  if  an  attempt  be 

made  at  introduction.  Thick  tenacious  meconium  comes  away  on 

the  finger,  unlike  that  mixed  with  liquor  amnii,  which  may  be 

expelled  in  head  presentations  when  the  child  has  undergone 

severe  pressure.  The  genitals  may  also  be  recognised,  and,  in  the 

male,  the  scrotum,  which  becomes  much  swollen,  is  a  marked 

feature.  The  differential  diagnosis  of  the  breech  from  the  face,  the 

only  part  likely  to  be  mistaken  for  it,  has  been  already  mentioned 

(see  p.  215). 
The  knee  is  distinguished  from  the  elbow  by  being  broader,  and 

having,  besides  the  patella,  two  tuberosities  with  a  slight  depression 

between  them  in  place  of  the  sharp  projection  of  the  olecranon.  In 

case  of  the  slightest  doubt,  after  rupture  of  the  membranes,  the 

diagnosis  shoidd  be  verified  by  bringing  clown  the  foot.  The  foot 
is  liable  to  be  confused  with  the  hand,  when,  before  rupture  of  the 

membranes,  it  is  only  just  reached  with  the  tip  of  the  finger.  The 

following  are  the  characteristic  differences.  The  toes  form  an  even 
line,  and  are  not  very  movable,  while  the  fingers  are  more  irregidar 

and  divergent.  The  great  toe  lies  close  to  the  other  toes,  while  the 
thumb  is  inclined  at  an  angle  to  the  hand,  and  is  opposed  to  the 
other  digits.  The  hand  of  a  living  child  will  often  grasp  the 
examining  finger.  The  most  vmmistakeable  point  of  all  about  the 
foot  is  the  projection  of  the  heel,  with  the  malleoli  above  it.  This 

is  most  easily  felt  with  absolute  certainty  by  catching  the  foot  be- 
tween two  fingers,  or  between  the  fingers  and  thumb,  as  may  usually 

be  done  without  rupturing  the  membranes  if  they  are  still  intact, 
and  still  more  easily  after  escape  of  the  liquor  amnii.  In  case  of 

doubt  whether  foot  or  hand  is  presenting,  as  it  is  important  to  make 

the  diagnosis  early,  it  is  desirable,  if  necessary,  to  introduce  half,, 

or  even  the  whole  hand  into  the  vagina,  in  order  to  reach  high 
enough  to  seize  the  foot  in  this  way.  By  this  method  it  is  easy  to- 
avoid  any  risk  of  mistake  between  the  heel  and  the  elbow,  which 
may  be  confused  if  touched  only  with  the  tip  of  the  finger. 
Mechanism  of  labour  in  breech,  presentation. — The 

bis-iliac,  diameter  of  the  breech  enters  the  pelvis,  as  already  men- 
tioned, nearly  in  one  of  its  oblique  diameters.  There  is  no  move- 

ment corresponding  to  flexion  in  vertex  presentation.  In  some 
cases,  however,  a  lateral  obliquity  may  be  noted,  the  anterior 
buttock  becoming  deepest  in  reference  to  the  plane  of  the  brim. 
This  occurs  in  cases  similar  to  those  in  which  Naegele-obliquity  of 
the  head  occurs  in  vertex  presentation,  that  is  to  say,  when  labour 
is  difficult,  or  especially  when  there  is  an  excessive  inclination  of 
the  pelvis,  which  is  generally  associated  with  posterior  obliquity  of 
the  uterus  in  reference  to  the  axis  of  the  brim.    When  this  is  the 
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•case  the  cleft  between  the  buttocks  becomes  nearer  to  the  promontory of  the  sacrum  than  to  the  top  of  the  symphysis  pubis.  As  the  breech descends  an  internal  rotation  occurs,  similar  to  the  internal  rotation 
ot  head  presentations,  the  bis-iliac  diameter  turning  nearly  into 

Pig.  94. — Passage  of  breech  under  pubic  arch  by  a  movement  of  lateral  flexion. 

the  antero-posterior  diameter  at  the  outlet  (see  Fig.  94).  Thus, 
in  the  first  position  of  the  breech,  the  sacrum  turns  from  the  left 

foramen  ovale  toward  the  left  side  of  the  pelvis,  and  the  left  hip 
comes  under  the  pubic  arch.  This  internal  rotation  is  not  generally 
so  complete  as  in  head  presentations,  especially  when  space  is  ample, 
the  breech  being  less  firm  and  incompressible  than  the  head. 

Corresponding  to  the  extension  in  occipitoanterior  positions  of  the 
vertex  is  a  lateral  flexion  of  the  breech  on  the  trunk,  due  to  the 

inclined  plane  of  the  soft  parts  of  the  pelvic  floor  pushing  the  fore- 
coming  part  of  the  breech  forward  while  the  trunk  is  held  backward 

by  the  resistance  of  the  pubes  (see  Fig.  94).  The  anterior  but- 
tock thus  comes  under  the  pubic  arch,  while  the  posterior  buttock 

distends  the  perineum.  Combined  with  this  lateral  flexion  is  a  slight 

posterior  flexion  of  the  breech  on  the  trunk  .in  dorso-anterior  posi- 
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tions,  and  anterior  flexion  in  clorso-posterior  positions.  These  are 
analogous  to  the  lateral  flexion  of  the  head  toward  the  anterior 
shoulder  near  the  outlet  of  the  genital  canal  in  head  presentations, 
and  are  due  to  a  similar  cause.  The  anterior  buttock  is  the  first  to 

appear  at  the  vulva,  and  the  first  to  be  delivered,  provided  that  the 
perineum  is  intact  (see  Fig.  94).  When  the  perineum  is  deficient, 

the  posterior  buttock  may  be  the  first  to  escape.* 
After  the  buttocks  have  escaped  from  the  vulva,  there  is  a  slight 

external  rotation,  in  the  reverse 
direction  to  the  internal  rota- 

tion, the  breech  returning  toward 
the  oblique  diameter  which  it 
originally  occupied,  so  as  to 

accommodate  itself  to  the  posi- 
tion of  the  shoulders,  which  are 

entering  the  pelvis  in  the  ob- 
lique diameter.    Tliis  is  not  so 

marked  as  in  head  presentation. 
The  feet  escape  close  to  the 
buttocks,  the    thighs  are  de- 

livered soon    after,    and  the 
abdomen  descends.  Provided 

no  traction  has  been  made  upon 
the  child,  the  arms  generally 
emerge,  folded  upon  the  chest, 
before  the  shoulders.    As  the 

shoulders  approach  the  outlet, 
the  bis-acromial  diameter,  like 
the  bis-iliac  turns  nearly  into 
the  antero-posterior  diameter  of 
the  outlet  (Fig.  95). 

The  head  enters  the  pelvis  in 
the  right  oblique  or  nearly  in 
the  transverse  diameter,  and  is 
maintained  in  a  position  of  flexion  by  the  pressure  of  the  uterus 
upon  it,  so  long  as  no  traction  is  made  upon  the  child.  As  in 
head-first  deliveries,  the  long  diameter  of  the  head  turns  nearly  into 
the  antero-posterior  diameter  of  the  outlet,  so  that  the  occiput 
escapes  under  the-  pubic  arch  (Fig.  96,  p.  226).  As  soon  as  the 
head  has  been  expelled  out  of  the  powerfully  contracting  body 
of  the  uterus  into  the  distended  cervix  and  vagina,  the  expulsive 
force  necessarily  acts  at  a  great  disadvantage  (see  Fig.  98,  p.  231). 
•  It  is  sometimes  stated  that  the  rule  is  for  the  posterior  buttock  to  be  bom  first 

Fig.  95.— Passage  of  the  shoulders  in  pelvic presentation. 
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The  only  force  which  then  comes  into  play  is  that  of  the  auxiliary 
muscles  and  the  feeble  contractile  powers  of  the  vagina  and  cervix 
Hence  the  head  is  apt  to  be  delayed  at  this  stage,  and  the  foetus  to 
die  from  asphyxia.    But  generally  expulsion  is  effected  chiefly  by 
the  action  of  the  abdominal  muscles,  strongly  stimulated  by  the presence  of  the  large  hard  head 

in  the  vagina.  If  delivery 
thus  takes  place  naturally 
flexion  of  the  chin  is  main- 

tained to  the  last,  the  chin 
and  face  emerging  first,  and 
the  occiput  last.  In  the  second 
position  of  the  breech,  the 
mechanism  is  precisely  the 
same  as  in  the  first,  right  and 
left  being  interchanged. 
Mechanism  in  dorso- 

posterior    positions  of 
the  breech. — Suppose  the 
child  to  be  in  the  third  posi- 

tion of  the  breech,  the  sacrum  -ftf 
looking  toward  the        sacro-  y 
iliac     synchondrosis^      The  • 
breech    is    delivered  in  the 

same  way  as  in  sacro-anterior 
positions,  the  right  buttock 
rotating  under  the  pubic  arch. 
As  the  head  descends  through 

the  pelvis,  the  occiput  gene- 
rally rotates  through  nearly  three-eighths  of  a  circle,  passing  forward 

almost  under  the  pubic  arch,  and  thus  continuing  in  the  same  direc- 
tion the  rotation  commenced  by  the  buttocks.    The  cause  of  this 

movement  is  that  the  neck,  which  is  attached  to  the  posterior  part  of 
the  head,  meeting  the  resistance  of  the  inclined  plane  of  the  pelvic 

floor,  turns  away  from  it  into  the  free  space  under  the'  pubic  arch. 
Irregularities  of  mechanism. — In  rare  cases  of  dorso- 

posterior  position,  the  occiput  remains  posterior,  turning  somewhat 
toward  the  hollow  of  the  sacrum.  This  is  most  likely  to  happen 

when  space  is  ample,  so  that  little  or  no  internal  rotation  of  the 

buttocks  occurs,  and  the  back  continues  to  look  toward  the  sacrum  1 
during  the  passage  of  the  trunk.  The  head  may  then  still  be 

delivered  in  a  position  of  flexion,  the  chin  and  face  first  escaping 

under  the  pubes,  and  the  occiput  finally  passing  over  the  perineum. 
■Cases  have  been  recorded  of  a  much  more-rare  occurrence,  namely, 

Fig.  96. — Descent  of  the  head. 
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that  the  head  becomes  extended  into  a  position  like  that  of  face  pre- 
sentation, the  face  looking  upward  toward  the  abdomen,  while  the 

occiput  is  pressed  down  upon  the  back.  The  occiput  is  then  said  to 
emerge  first  over  the  perineum,  while  the  chin  is  delayed  behind  the 
pubes,  and  the  face  is  born  last.  But,  in  such  a  position,  the  head 
is  arrested,  unless  very  small  in  proportion  to  the  pelvis. 

Mechanism  in  foot  or  knee  presentation. — If  one  thigh 
only  is  extended,  the  extended  thigh  forms  the  most  advanced 
part  of  the  foetus,  is  the  first  to  meet  the  resistance  of  the  inclined 
plane  of  the  pelvic  floor,  and  therefore,  according  to  the  universal 
rule,  turns  forward  away  from  the  resistance  into  the  free  space 
under  the  pubic  arch.  Therefore  the  buttock,  corresponding  to  the 
extended  thigh,  becomes  eventually  anterior.  The  delivery  of  the 
body  and  head  is  the  same  as  in  breech  presentations. 

Moulding  of  the  child  in  pelvic  presentation. — The 
cedematous  swelling,  corresponding  to  the  caput  succedaneum, 
occupies  mainly  the  anterior  buttock,  and  includes  the  genitals, 
especially  the  scrotum  in  a  male.  The  absence  of  any  caput 
succedaneum  on  the  head  is  notable.  The  shape  of  the  head  is 
little  altered,  but  it  becomes  somewhat  more  rounded  than  the  head 

before  moulding,  the  vertical,  or  cervico-bregmatic  diameter  being 
relatively  increased.  This  is  due  to  the  pressure  of  the  genital 
canal  on  the  front,  back,  and  sides  being  more  continuous  than  the 
uterine  pressure  on  the  top  of  the  head. 

Prognosis. — The  prognosis  is  not  more  unfavourable  for  the 
mother  than  in  vertex  presentations.  The  first  stage  of  labour  is 
generally  more  tedious,  since  the  breech  is  not  so  well-shaped  a 
dilator  as  the  head,  and,  from  its  softness,  does  not  stimulate  the 
nerves  of  the  cervix  so  powerfully.  The  passage  of  the  head  is  also 
apt  to  be  delayed,  the  breech  not  being  large  enough  to  dilate  the 
passages  sufficiently  to  allow  it  to  pass  with  ease.  If  one  foot  or 
knee  present,  and,  stiU  more,  if  both  do  so,  the  likelihood  of  delay 
is  greater,  the  forecoming  part  of  the  fcetus  being  then  a  more inefficient  dilator  than  the  breech. 

In  this  way  arises  the  great  danger  to  the  child's  life  in  pelvic presentations.  One  cause  of  this  is  pressure  on  the  funis.  This 
begins  m  some  measure  as  soon  as  the  umbilicus  is  entering  the 
brim,  that  is,  when  the  buttocks  are  passing  the  vulva  (see  Fi<?  94 
p.  224),  but  is  much  greater  when  the  trunk  is  born  and  the°funis is  compressed  between  the  hard  head  and  the  pelvis.  A  still  more- 
important  cause  is,  that  by  the  shrinking  of  the  uterus  on  the 
expulsion  of  the  main  part  of  the  bulk  of  the  fcetus,  the  placenta  is more  or  less  completely  detached.  This  is  especially  the  case  when 
the  head  is  completely  expelled  out  of  the  body  of  the  uterus 

Q  2 
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into  the  cervix  and  vagina  (see  Fig.  98,  p.  231).  A  comparatively short  delay  at  this  stage  is  therefore  inevitably  fatal  to  the  child. 
The  proportion  of  children  still-born  varies  very  much  according 

to  the  skill  of  the  accoucheur,  and  therefore  is  very  differently 
estimated  by  different  authors.  Churchill  gives  the  mortality  as 
1  in  3i;  Dubois  as  1  in  11.  The  statistics  of  the  Guy's  Hospital 
Lying-in  Charity,  where  the  labours  are  attended  by  students,  and 
Avhere  the  child  is  often  born  before  the  arrival  of  the  accoucheur, 

give  a  still  higher  mortality  than  that  estimated  by  Churchill' namely,  1  in  2-7  for  breech  presentation,  and  1  in  2-2  for  foot  or 
knee  presentation,  out  of  23,811  deliveries. 
Management  of  pelvic  presentations. — The  first  and 

most  essential  point  in  the  management  of  pelvic  presentations  is  to 
abstain  from  premature  interference  with  Nature.  In  the  first 
instance  the  membranes  must  be  kept  intact  as  long  as  possible,  in 
order  to  get  the  greatest  possible  dilatation  of  the  soft  parts  by  their 
means,  since  the  breech  forms  an  inefficient  dilator  to  prepare  the 
way  for  the  larger-sized  head  which  has  to  follow  it.  In  presenta- 

tion of  one  or  both  feet,  this  necessity  is  still  greater,  since  the 
half  breech,  or  both  legs  together,  form  a  still  worse  dilator  than 
the  breech. 

After  rupture  of  the  membranes,  it  is  still  necessary  to  leave 
matters  to  Nature  as  long  as  possible.  The  midwife  or  inex- 

perienced student  may  be  tempted  by  the  facility  for  traction  which 
is  offered  by  the  body  or  legs  of  the  child,  especially  if  the  labour 
proves  tedious.  But  if  any  tractionis  made  prematurely,  two  evil  results 
follow.  First,  the  aims,  instead  of  remaining  folded  on  the  breast,  and 
slipping  out  before  the  head,  are  retarded  by  friction.  They  then 
slip  up  by  the  sides  of  the  head,  and  become  jammed  with  the  head 

in  the  pelvis,  thus  frequently  causing  the  loss  of  the  child's  life. 
Secondly,  the  tractile  force  being  transmitted  through  the  neck,  the 

anterior  arm  of  the  head-lever  is  the  longest ;  the  resistance  which 

it  meets  has  therefore  the  mechanical  advantage  over  that  ex- 
perienced by  the  posterior  or  occipital  arm,  and  the  head  becomes 

extended.  In  this  way  the  maximum  vertico-mental  diameter  of 
the  head  may  be  thrown  across  the  pelvic  brim,  or  nearly  so,  and 
find  the  space  insufficient  for  its  passage. 

The  first  pressure  upon  the  funis,  and  consequent  risk  to  the 

child,  begins  when  the  umbilicus  enters  the  pelvic  brim,  or  about 
the  time  when  the  breech  is  passing  the  viUva,  but  it  becomes  much 

greater  when  the  child  is  born  as  far  as  the  umbilicus.  It  is  just 

before  this  time  that  the  first  duty  of  the  attendant  commences. 

As  soon  as  he  can  easily  reach  the  umbilicus  by  passing  a  finger  just 

within  the  vagina,  he  should  draw  a  loop  of  the  cord  gently  down- 
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ward.  The  object  of  this  is  twofold — first,  to  prevent  the  cord 
undergoing  any  longitudinal  stretching  as  the  child  advances,  and 
consequent  interference  with  the  circulation  through  its  spiral 
vessels ;  secondly,  to  enable  him  to  watch  the  foetal  pulsations  in 
the  cord,  and  so  judge  of  any  danger  to  the  foetus.  The  loop  of 
cord  shoidd  also  be  guided  to  that  part  of  the  pelvis  where  there  is 

most  room  for  it,  generally  opposite  the  sacro-iliac  synchondrosis. 
From  this  time  the  delivery  may  be  accelerated  so  far  as  this  can 

be  done  by  encouraging  the  patient  to  bear  down,  and  by  pressure 
from  above  upon  the  fundus.  But  still  there  must  be  no  further 
interference,  unless  there  are  signs  that  the  child  is  in  imminent 

peril.  The  most  significant  of  these  are  inspiratory  efforts,  made 
while  the  mouth  and  nose  are  still  retained  within  the  passages. 
These  are  evidence  that  the  child  is  becoming  suffocated.  Failure, 
or  great  retardation,  of  the  pulsation  of  the  funis  is  also  an  indication 
that  it  is  necessary  to  have  recourse  to  extraction. 

As  the  breech  and  body  of  the  child  are  passing  the  vulva  the 
physician  should,  with  his  right  hand,  support  the  body,  and  carry 

it  forward  between  the  mother's  thighs  towards  her  abdomen,  thus 
aiding  the  lateral  flexion  of  its  body  (see  p.  224).  At  the  same 
time  he  should  assist  the  expulsion  by  pressing  with  his  left  hand 
upon  the  fundus  uteri.  Such  external  pressure  is  of  special  value, 
because,  while  aiding  the  expulsive  force,  it  also  promotes  the 
flexion  of  the  head,  and  tends  to  keep  the  arms  in  their  natural 
position  across  the  chest.  In  most  cases  it  will  prevent  the  neces- 

sity for  having  recourse  to  artificial  extraction.  After  the  arms 
have  appeared,  and  when  the  head  is  reaching  the  vulva,  it  is  better 
to  hand  over  to  the  nurse,  or  other  assistant,  the  duty  of  pressing 
upon  the  fundus,  and  spread  out  the  left  hand  behind  the  perineum, 
in  front  of  the  sacro-sciatic  ligaments,  in  the  same  position  as  that 
described  at  page  195  for  the  case  of  the  fore-coming  head.  By 
pressure  in  this  situation,  the  finger  and  thumb  keep  the  head  for- 

ward under  the  pubic  arch,  and  so  tend  to  avert  rupture  of  the 
perineum,  while  at  the  same  time,  by  pressure  upon  the  forehead  at 
the  final  stage  of  expulsion,  they  may  assist  the  exit  of  the  head. 
Both  objects  may  also  be  attained  by  passing  two  fingers  into  the 
Tectum  through  the  dilated  anus  (see  p.  195)  ;  and,  if  the  head  is 
delayed  just  at  the  final  stage  of  passage,  this  method  may  have  the advantage. 

Extraction  of  the  head.—Wben  the  after-coming  head  is  expelled out  of  the  strong  contractile  body  of  the  uterus  into  the  dilated 
cervix  and  vagina  (see  Fig.  98,  p.  231),  the  natural  forces  act  upon  it 
at  a  very  great  disadvantage.  For  the  only  expelling  forces  are  now 
the  weak  contractile  powers  of  the  cervix  and  vagina,  and  the  action 
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of  the  auxiliary  muscles.  Hence  at  this  stage  sufficient  delay  to cause  the  death  of  the  child  is  apt  to  he  produced,  if  the  case  is  left 
to  nature.  As  soon,  therefore,  as  the  arms  have  escaped,  the  head should  be  extracted  if  it  does  not  immediately  follow. 

At  this  stage  the  resistance  is'  due  only  to  the  soft  parts  of  the vaginal  and  vulval  outlet,  and  is  usually  not  considerable.  There- 

Fig.  97. — Mode  of  extraction  of  the  head  formerly  recommended. 
(After  Tyler  Smith.) 

is,  however,  one  mechanical  difficulty  in  artificial  extraction.  The 
force  of  traction,  active  through  the  spinal  column,  is  applied  to  the 
head  at  a  point  nearer  to  its  posterior  than  to  its  anterior  extremity. 
Hence  if  traction  is  made  in  the  axis  of  that  plane  of  the  genital 

canal  in  which  the  centre  of  the  head  lies  (see  Fig.  16,  p.  18), 
the  occiput  is  drawn  down  more  than  the  forehead,  the  head 
becomes  extended,  a  larger  diameter  of  it  is  thrown  across  the 

genital  canal,  and  in  consequence  the  resistance  is  greatly  increased, 
and  the  perineum  is  endangered. 

Hence  the  object  to  be  attained  is  to  make  traction  in  such  a 
way  as  to  avoid  causing  extension,  and  secure  the  descent  of  the 
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chin  In  order  to  effect  this  it  was  formerly  rec
ommended  to  place 

the  right  hand  behind  the  child's  back  in  t
he  position  shown  in 

tone  97,  pushing  up  the  occiput,  and  eit
her  to  place  two  fingers 

of  the  left  hand  on  the  child's  malar  bones  or  to  hoo
k  a  finger  into 

its  mouth.  The  position  altogether  does  not  give
  a  firm  enough 

grasp  for  any  vigorous  traction,  especially  if  the 
 right  hand  is  to  be 

~Fig.  98.— Manual  extraction  of  head  through  the  outlet  of  soft  parts. 

employed  in  pushing  the  occiput  up.  The  fingers  on  the  malar 
bones  give  a  very  slight  hold,  since  they  keep  their  place  only  by 
friction.  A  finger  in  the  mouth  is  indeed  more  effective.  But  the 
introduction  of  the  finger  increases  the  stretching  of  the  perineum, 
and  traction  on  the  lower  malleolus  sufficient  to  secure  flexion  is 

apt  so  far  to  strain  the  lower  jaw  that  it  may  impair  the  infant's 
power  of  sucking  with  comfort.  It  is  better,  therefore,  not  to 
employ  it  when  other  means  are  available. 

A  far  more  effective  method  of  securing  the  descent  of  the  chin 
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is  to  incline  the  direction  of  traction  forwards  in  reference  to  the 
axis  of  that  plane  of  the  genital  canal  in  which  the  centre  of  the 
head  is  lying.  The  mode  of  doing  this  is  shown  in  Figure  9  8,  p.  2  3 1 . 
The  proceeding  is  as  follows.  "Wrap  the  legs  and  feet  of  the  child  in a  napkin,  and  seize  them  with  the  right  hand.  Hook  the  left  hand 
over  the  back  of  the  neck,  as  shown  in  the  figure.  Then  carry  the 
legs  forward  in  a  direction  almost,  but  not  quite,  at  right  angles  to 
the  pubes,  as  indicated  in  the  figure.  Make  traction  in  this  direc- 

tion with  the  right  hand.  Aid  the  traction  with  the  left  hand,  but 
use  this  hand  chiefly  to  steady  the  head,  and  prevent  its  escaping 
with  too  sudden  a  jerk. 

The  explanation  of  the  success  of  this  method  is  as  follows. 
The  forward  direction  of  the  traction  causes  a  pressure  of  the  pubes 
against  the  occiput.  This  force,  combined  with  the  component 
of  the  tractile  force  resolved  perpendicularly  to  the  pubes,  and 

acting  through  the  condyles,  forms  a  "  couple,"  or  pair  of  equal 
and  opposite  forces  not  acting  in  the  same  straight  line,  which  tends 
to  cause  descent  of  the  chin,  and  ascent  of  the  occiput. 

In  a  parous  woman  this  method  will  almost  always  instantly 
release  the  head  when  once  it  has  reached  the  pelvic  floor.  The 
only  difficulty  likely  to  occur  is  in  a  primipara,  to  whom,  with  a 

fore-coming  head,  rupture  of  the  perineum  would  be  likely  to 
occur.  But  it  is  necessary  to  risk  the  perineum  in  order  to  save 

the  child's  life.  If,  therefore,  the  method  above  described  does  not 
quickly  succeed,  the  left  hand  may  be  removed  from  the  neck. 
The  right  hand  may  make  sufficient  traction,  and  the  left  hand  aid  by 

squeezing  out  the  head,  either  by  pressure  just  in  front  of  the  sacro- 
sciatic  ligaments,  or  through  the  recto-vaginal  septum  upon  the 
face  or  forehead,  two  fingers  being  passed  into  the  anus.  If  this 
still  fails,  the  index  finger  of  the  left  baud  may  be  passed  into 

the  vagina,  and  placed  on  the  edge  of  the  lower  malleolus.  Jaw- 
traction  may  then  be  made  in  the  same  way  as  in  extracting  the 
head  through  a  contracted  pelvis.  (See  section  on  treatment  of 
labour  obstructed  by  a  flattened  pelvis.)  This  is  very  effective  both 

in  causing  flexion,  and  in  adding  to  the  tractile  force  without 

increasing  the  tension  upon  the  neck,  but  it  is  very  rarely  required 
to  overcome  resistance  due  only  to  the  soft  parts. 

i 



CHAPTER  XVI. 

MULTIPLE  PREGNANCY. 

By  multiple  pregnancy  is  meant  the  simultaneous  development 

of  more  than  one  embryo.  The  case  of  chief  practical  importance 

is  that  of  twin  pregnancy,  which  occurs,  taking  an  average  for 

different  countries,  about  once  in  eighty  cases.  Triplets  are  found 

only  about  once  in  6000  pregnancies.  It  is  extremely  rare  to 

find  a  greater  number  of  embryo  than  three,  but  instances  are  on 
record  in  which  there  have  been  as  many  as  five. 

Causation. — The  proportion  of  twin  pregnancies  varies  in 
different  countries,  and  it  may  be  inferred  that  the  variation 
depends  upon  difference  of  race.  On  the  whole,  multiple  pregnancy 
appears  to  be  commonest  among  the  most  fertile  races.  Thus  in 
Ireland  the  proportion  is  about  one  in  60,  in  England  only  about 
one  in  110.  Individual  women  occasionally  show  a  tendency  to 
repeated  twin  pregnancy,  and  there  is  evidence  that  this  tendency 
may  be  hereditary.  Such  constitutional  or  hereditary  tendency 

shows  itself,  as  a  rule,  on  the  mother's  side,  but  there  is  some 
reason  for  believing  that  the  father  may  also  have  an  influence, 
for  an  unusual  number  of  twin  pregnancies  have  sometimes 
occurred  in  the  families  of  brothers,  or  in  those  of  the  same  husband 

by  different  wives.  According  to  the  statistics  collected  by 

Matthews  Duncan,*  the  tendency  to  production  of  twins  increases 
with  successive  pregnancies,  with  the  exception  of  the  first 
pregnancy,  at  which  it  is  greatest  of  all ;  and  the  later  in  life 
women  are  married,  the  more  likely  are  twins  to  be  born  at  the 
first  delivery.  It  has  generally  been  considered  that  the  tendency 
to  produce  twins  is  associated  with  unusual  fertility,  but  Matthews 
Divncan,t  from  observations  on  animals,  infers  that  the  birth  of 
twins  may  be  a  stage  on  the  way  toward  sterility. 

Multiple  pregnancy  may  arise  in  one  of  three  ways  : — 1.  Two  or 
more  ova  may  become  fertilised  at  the  same  time.    These  may 

*  "  On  Fecundity,  Fertility,  and  SterUity." 
+  "  On  Sterility  in  Woman."  London,  1884. 
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proceed  either  from  the  same  or  different  ovaries,  and,  in  some 
cases,  may  hoth  escape  from  the  same  Graafian  follicle.  The 
possibility  of  two  ova  being  thus  fertilised  at  the  same  time  is 

proved  by  the  finding,  in  some  cases,  of  two  corpora  lutea  equally 
developed,  and  by  the  occasional  occurrence  of  simultaneous 
pregnancy  on  the  two  sides  of  a  double  uterus,  also  by  that  of 
twin  pregnancy  with  one  foetus  in  the  uterus  and  one  extra-uterine. 
It  is  probable  that  both  ova  may  be  fertilised  at  the  same  coitus, 
but  this  is  not  always  the  case.  This  is  proved  by  the  fact  that 
sometimes  children  of  different  colours  have  been  born,  one  white 
and  one  mulatto,  or  one  mulatto  and  one  negro.  In  the  case  of 
animals,  it  is  known  that  different  foetuses  in  the  same  litter  may 
have  different  fathers.    This  occurrence  is  called  superfecundation. 

When  the  twins  arise  from  two  different  ova,  each  will  be 
enclosed  in  its  own  amnion  and  chorion,  and,  in  the  first  instance, 
its  own  decidua  refiexa.  When  the  growing  ova  come  into  contact, 
and  a  partition  between  them  is  formed  by  the  union  of  their  walls, 
the  decidua  refiexa  may  soon  become  thinned  and  lost  in  the 

partition.  Only  four  layers,  instead  of  six,  are  then  traceable  in 
the  partition,  two  of  chorion  and  two  of  amnion.  The  placentae 
may  be  entirely  separate,  or  they  may  be  joined  at  their  borders,  or 

united  by  a  membranous  portion,  but  there  is  no  vascular  communi- 
cation between  them.  From  the  fact  that  two  distinct  bags  of 

membranes  are  most  frequently  found  (in  about  85  per  cent,  of  all 

cases),  it  appears  that  this  variety  of  twin  pregnancy  is  the 
commonest. 

2.  An  ovum  may  have  a  double  yolk,  and  an  embryo  be 

developed  from  each.  In  this  case  the  placenta  and  chorion  are 

common  to  the  two,  but  the  amniotic  sacs  are  separate.  The 

septum  between  them  may,  however,  break  down  or  be  absorbed, 

and  the  embryo  may  thus  come  to  be  contained  in  a  single  bag  of 

membranes.  In  this  variety,  there  is  frequently  more  or  less  vas- 
cular communication  in  the  placenta  between  the  two  embryos. 

3.  A  single  area  germinativa  may  be  so  divided  as  to  give  rise 

to  two  embryos.  If  the  division  is  incomplete  some  form  of 

double  monster  is  the  result.  In  the  latter  case  only  a  single 

amniotic  cavity  is  developed  from  the  first,  and  it  is  probable  that 

this  may  be  so  also  when  the  embryos  are  completely  separated. 

In  this  variety  also  there  is  a  single  placenta,  and  generally 

vascular  communication  between  the  embryos.  In  some  cases  the 

funis  is  single  near  its  placental  insertion,  but  contains  a  doub
le 

set  of  vessels,  and  bifurcates  on  approaching  the  foetuses. 

This  variety  of  twin  pregnancy  is  much  the  rarest.  In  o
nly 

about  0-8  per  cent,  of  all  cases  the  twins  are  found  in  a  s
ingle 
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amniotic  cavity  (Ahlfeld),  and  even  from  this  proportion  those 
cases  have  to  be  deducted  in  which  a  partition,  originally  existing,, 
has  been  absorbed.  It  is  said  that  twins  contained  in  the  same 

amniotic  .cavity  show,  in  after  life,  a  much  closer  resemblance  to- 
each  other  than  ordinary  twins. 

In  triplets,  it  appears  that  most  frequently  two  are  developed 
from  the  same  ovum,  and  the  third  from  a  second  ovum. 

Acardiac  monsters. — When  the  vascular  communication  of 

umbilical  arteries  in  the  placenta  is  free,  and  one  foetus  is  stronger 
than  the  other,  the  weaker  foetus  is  apt  to  be  converted  into  what 
is  called  an  acardiac  monster  in  the  following  way.  Blood  from 
the  arteries  of  the  foetus  baving  the  stronger  heart  reaches  the 
arteries  of  the  weaker  foetus,  and  by  virtue  of  its  greater  tension,, 
causes  the  blood  to  flow  back  to  the  heart,  thus  reversing  the 

direction  of  the  current.  The  heart  of  the  weaker  foetus,  being  no> 
longer  of  use,  becomes  atrophied.  From  its  imperfect  blood  supply, 

this  foetus  *is  very  imperfectly  developed,  and  generally  only  the 
lower  parts  of  the  body  are  developed  at  all,  since  the  blood, 
arriving  at  the  iliac  arteries,  has  readiest  access  to  these.  The 

trunk  and  upper  parts  are  represented  by  a  mere  mass  of  flesh. 

Sex  of  the  children. — Double  monsters  are  invariably  of  the 
same  sex.  It  is  probable  that  the  same  law  may  hold  true  of  all 
twins  developed  from  a  single  ovum,  but  this  is  not  certain.  A 

case  has  occurred  in  the  Guy's  Hospital  Lying-in  Charity  of  twins- 
of  the  opposite  sex  contained  in  the  same  bag  of  membranes.  It 
has  even  been  contended  by  Dr.  Brunton  *  that  this  is  the  general 
ride.  The  statistics  of  the  Guy's  Hospital  Lying-in  Charity  give 
38  percent,  as  the  proportion  of  cases  in  which  both  children  were 
males  ;  34  per  cent,  in  which  there  was  one  of  each  sex ;  28  per 
cent,  in  which  both  were  females.  According  to  German  statistics 
collected  by  Veit,  however,  it  is  most  frequent  to  find  one  child  of each  sex. 

Course  of  pregnancy  in  multiple  gestation.— Twins,  and 
still  more  triplets,  are,  as  a  rule,  smaller  and  weaker  than  ordinary 
children,  and  the  mortality  among  them  is  greater.  In  the  cases  of 
triplets,  it  is  rare  for  aU  three  to  survive.  The  uterus  and 
abdomen,  however,  become  more  distended  than  in  ordinary  preg- 

nancy, and  this  condition  is  apt  to  lead  to  premature  labour.  This- 
is  often  an  additional  reason  for  the  small  size  of  twins  at  birth 
Besides  the  ordinary  risks  during  pregnancy,  a  twin  or  triplet  has to  incur  the-struggle  for  existence  with  the  other  foetus  or  foetuses 
and  if  one  is  less  favourably  placed  for  obtaining  nutriment,  it  i& 

*  Observations  on  Cases  of  Twins.  Obst.  Trans  Vol.  XI. 
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either  smaller  and  weaker,  or  may  perish  altogether.  Thus  it  is 
not  uncommon  for  one  twin  to  be  much  larger  than  the  other  at 
birth.  When  one  twin  dies  during  pregnancy  it  is  frequently 
retained  until  full  term,  and  then  expelled  with  the  other.  Being 

■excluded  from  the  air,  it  does  not  become  putrid,  but  shrinks  up 
and  becomes  mummified.  To  such  a  blighted  foetus,  when  flattened 
between  the  other  bag  of  membranes  and  the  uterine  wall,  the 
name  of  fostus  pevpyraceus  has  been  given.  More  rarely,  the  dead 
ovum,  perishing  at  an  early  stage,  degenerates  into  a  mole.  In 
other  cases,  the  dead  fostus  acts  as  a  foreign  body,  and  sets  up 
uterine  action.  Then  either  the  dead  ovum  alone  may  be  expelled, 

provided  the  bags  of  membranes  and  placenta  are  quite  separate, 
or  both  may  be  expelled. 

Diagnosis. — A  suspicion  of  twin  pregnancy  may  be  excited  by 
unusual  size  of  the  abdomen  and  uterus,  but  no  certain  inference 

-Vis  99  -Adaptation  of  twins  in  utero  with  one  vertex  and  one  pelvic  presentat
ion. 

B  (After  Tyler  Smith.) 

can  be  drawn  from  it.  If  the  foetuses  He  side  by  side, 
 it  may  be 

possible  to  distinguish  them  separately  by  palpati
on,  and  special 

.attention  should  be  devoted  to  discovering  whether
  two  heads  can 

be  felt  As  a  rule  the  only  certain  diagnosis  b
efore  labour  is  to 

■distinguish  two  foetal  hearts,  of  different  rapid
ity,  heard  at  two 

distant  points,  the  sound  being  lost  in  the  in
tervening  space.  By 
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listening  with  a  binaural  stethoscope,  fitted  with  separate  tube  for 

each  ear-piece,  it  may  be  possible  positively  to  determine  that  the 

two  hearts  are  asynchronous. 

As  a  rule,  twin  pregnancy  is  only  discovered  after  the  birth  of 

the  first  child.  The  uterus  is  then  found  still  large,  and  a  second 

bag  of  membranes  or  part  of  fetus  presenting.  During  labour 

twin  pregnancy  may  be  suspected  if  the  uterus  is  very  large  after 

rupture  of  the  membranes,  the  presenting  part  small,  and  labour 
tedious  from  inertia  of  the  uterus. 

Presentation. — The  following  is  the  frequency  of  the  various- 

presentations,  according  to  the  statistics  of  the  Guy's  Hospital 

Lying-in  Charity.  Vertex  in  both,  53 -6  per  cent. ;  vertex  and  pelvis,, 
34-1  -per  cent.;  both  pelvic  presentations,  10  per  cent.  ;  one  trans- 

verse, 2  -3  per  cent.  Spiegelberg's  statistics  show  a  greater  frequency 
of  transverse  presentation,  namely,  10-6  per  cent.  In  Figure  99,  p, 
236,  is  shown  the  adaptation  of  twins  in  utero,  with  one  vertex  and 

one  pelvic  presentation. 

Labour  in  twin  pregnancy. — Labour  is  generally  free 
from  obstruction,  on  account  of  the  small  size  of  the  children,  but 

is  apt  to  be  tedious  from  inertia  of  the  over-distended  uterus. 
For  the  same  reason,  there  is  more  liability  than  usual  to  post- 

partum haemorrhage.  Labour  is  premature  in  about  25  per  cent, 
of  the  cases.  The  birth  of  the  second  child  is  generally  rapid,  the 
passages  being  already  dilated.  In  the  absence  of  any  interference, 
pains  generally  come  on  again  within  an  hour  or  two  after  the 
birth  of  the  first  child.  In  rare  cases  the  second  labour  does  not 

come  on  till  a  day  or  two  after  the  first.  Instances  are  recorded 

in  which  weeks  have  intervened,  but  these  may  have  been  cases  of 
double  uterus,  a  condition  which  is  easily  overlooked  when  the 
body  only  is  double,  and  the  cervix  single.  Such  an  occurrence 
may  give  rise  to  an  erroneous  supposition  of  superfoetation. 

The  placenta,  or  placentae,  is  generally  expelled  after  the  birth  of 
the  second  child,  but  sometimes  the  first  placenta,  if  quite  separate,, 
is  expelled  before  the  second  child.  It  is  only  in  such  a  case 
as  this  that  the  second  child  is  likely  to  be  retained  for  days  or weeks. 

Management  of  labour.— After  the  birth  of  the  first  child, 
the  physician  must  take  care  to  tie  the  funis  on  the  maternal  as  well 
as  on  the  fcetal  side,  in  case  there  shoidd  be  vascular  communica- 

tion in  the  placentas.  After  the  first  birth  the  woman  should  be 
allowed  to  rest  for  a  time.  If,  however,  pains  are  not  renewed 
within  from  half  an  hour  to  an  hour,  the  second  bag  of  membranes 
if  intact,  should  be  ruptured.  If  the  uterus  is  inert  it  should  be 
stimulated  by  external  pressure.    In  some  cases,  on  this  account 



Fig.  100.— Double  uterus  and  vagina. 

partum  haemorrhage,  and  it  is  well  to  give  a  dose  of  ergot  after 

delivery  of  the  placenta — say  one  drachm  of  the  liquid  extract. 

Fig.  101— Uterine  cavity  divided  by  a  septum,  the  os  uteri  and  vagina  being  single. 

Any  abnormal  presentation  must  be  treated  in  the  usual  w
ay. 

The  difficulties  which  may  arise  from  both  children  descending
  into 
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the  pelvis  together,  and  becoming  interlocked,  will  be  considered  in 

Chapter  XXVIII. 

Superfcetation. — It  has  already  been  mentioned  that  by  super- 
fecundation  is  meant  the  fertilisation  at  a  second  coitus  of  another 

ovum  belonging  to  the  same  period  of  ovulation.  By  superfcetation 
is  meant  the  fertilisation  of  a  second  ovum  belonging  to  another 

period  of  ovulation,  after  the  first  ovum  has  been  developing  for  a 
month  or  more.  This  occurrence  is,  of  course,  as  a  rule,  impossible, 

because  ovulation  ceases  during  pregnancy,  and  eminent  authorities 
have  contended  that  this  impossibility  is  absolute.  Since  however 

menstruation,  in  rare  cases,  continues  during  pregnancy,  especially 
during  the  first  three  or  four  months,  there  is  no  valid  ground  for 

denying  that  ovulation  may  sometimes  take  place  also.  In  extra- 
uterine pregnancy  there  is  positive  evidence  that  it  may  do  so,  for 

a  five  months'  foetus  has  been  found  in  the  abdomen,  and  a  three 
months'  foetus  in  the  uterus.  In  this  case  the  intra-uterine  foetus 
woidd  be  the  better  situated  for  getting  nutriment,  and  its  inferior 

development  coidd  not  be  due  to  failure  in  this  respect.  If  ovula- 
tion occurs  up  to  the  time  when  at  about  the  fourth  month  the 

decidua  vera  and  reflexa  come  into  contact  and  the  decidual  cavity 
is  .obliterated,  there  is  no  d  priori  impossibility  in  a  second  ovum 

becoming  implanted  upon  the  developing  mucous  membrane. 
In  the  case  of  a  double  uterus  (see  Fig.  100,  p.  238),  or  one  in  which 

the  fundus  is  divided  by  a  septum  (see  Fig.  101,  p.  238),  there  would 
be  no  obstacle  to  the  production  of  superfcetation  if  ovulation  ever 

occurred  during  pregnancy.  When  pregnancy  exists  in  one  side  of 
such  a  uterus,  a  decidua  is  generally  developed  on  the  other  side 
also.  Unless  this  change  in  the  mucous  membrane  prevented  the 
implantation  of  the  ovum,  superfcetation  need  not  be  limited  to  the 
first  three  months  of  pregnancy,  but  might  occur  much  later.  In 
some  cases  of  apparent  superfcetation  the  existence  of  a  double 
uterus  has  actually  been  verified.  It  may  have  existed  in  others 
also  without  being  detected,  for,  if  the  septum  is  limited  to  the 
body  of  the  uterus,  and  the  os  is  single,  it  is  not  always  possible  to 
discover  the  condition  during  life. 

Most  of  the  cases,  however,  which  have  been  adduced  as  evidence 
of  superfcetation,  are  explicable  in  other  ways.  If  twins  are  born 
together,  of  apparently  very  unequal  development,  this  may  be  due 
simply  to  one  twin  having  failed  to  obtain  an  equal  share  of  nutri- 

ment, as  already  described  (see  p.  235).  If  the  less-developed 
embryo  is  not  alive,  it  is  almost  certain  that  it  is  simply  a  case  of 
blighted  ovum  retained  without  decomposition.  The  cases  which 
are  chiefly  relied  upon  for  proving  superfcetation  are  those  in  which 
two  children,  both  of  which  survived,  have  been  born  with  an 
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interval  of  some  weeks  or  months  between  them.*  Even  of  these,  how- 
ever, most  may  be  explained  by  supposing  that  the  more  developed 

foetus  of  twins  was  born  prematurely,  and  that  the  other  was 
retained  either  in  a  single  or  double  uterus  until  it  became  fully 
developed.  The  strongest  evidence  in  favour  of  superfcetation  is 
derived  from  one  or  two  well-established  cases  in  which  viable 
children  have  been  born  at  an  interval  of  about  four  months,  f 
These  can  apparently  only  be  explained  by  the  supposition  that 
either  the  first  child  was  premature  within  the  limits  of  viability, 
and  that  the  second  was  due  to  superfcetation  within  the  first  three 
or  four  months  of  pregnancy  ;  or  else  that  (the  first  child  being  born 
at  full  term)  superfoetation  had  taken  place  at  a  later  period  of 
pregnancy,  an  occurrence  which  would  be  possible  only  with  a 
double  uterus. 

A  case  observed  by  Dr.  Tyler  Smithy  also  affords  considerable 
evidence  in  favour  of  superfcetation.  A  woman  miscarried  at  the 
end  of  the  fifth  month,  and  some  hours  afterwards  a  small  clot  was 

discharged,  enclosing  a  perfectly  fresh  and  healthy  ovum  of  about 
one  month.  The  patient  had  menstruated  regularly  during  the 
time  she  had  been  pregnant,  and  was  unwell  three  weeks  before  she 
aborted.  There  were  no  signs  of  a  double  uterus.  This  case  is 

specially  interesting  from  the  coincidence  of  menstruation  during 

pregnancy  with  supposed  superfcetation,  but  it  is  opeu  to  the  pos- 
sible doubt  that  the  ovum,  though  apparently  fresh,  might  have 

been  retained  after  death  without  decomposition. 
The  conclusion  is  that  in  many  instances  superfoetation  has  been 

assumed  without  sufficient  ground,  but  that,  in  very  rare  cases,  there 

is  as  strong  evidence  of  its  occurrence  as  the  nature  of  the  case 

permits.  Whether  in  any  of  these  there  was  a  normal  uterus  is 
not  absolutely  certain. 

*  For  a  case  of  this  kind,  in  which  the  uterus  was  double,  see  a  paper  by  Dr.  Ross, 
Lancet,  August,  1871. 

+  "A  Critical  Enquiry  regarding  Superfoetation,  with  Cases,"  by  Dr.  Bonnar. Edin.  Med.  Journ.,  Jan.,  1865. 
J  Manual  of  Obstetrics,  p.  172. 
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PHYSIOLOGY  OF  THE  PUERPERAL  STATE. 

By  the  puerperal  state  is  meant  the  condition  of  the  woman 

during  the  time  when  she  is  recovering  from  the  effects  of  labour, 

and  the  pelvic  organs  are  returning,  so  far  as  they  do  return,  to  their 
former  condition.  This  extends  over  a  period  of  as  much  as  six 
weeks  in  normal  cases,  and  is  apt  to  be  extended  longer  when  any 
disturbance  occurs.  Though  the  puerperal  state  must  be  regarded 

as,  in  the  main,  physiological,  yet  it  borders  very  closely  on  the 
pathological,  and  morbid  processes  very  readily  arise  in  it.  The 
tearing  across  of  vessels,  formation  of  thrombi  in  them,  and  rapid 

cell  production  from  the  surface  of  the  uterine  mucous  mem- 
brane are  different  from  anything  else  which  occurs  under  normal 

conditions.  In  a  large  proportion  of  women,  moreover,  including 
all  primiparse,  there  are  actual  traumatic  lesions  to  be  recovered 
from,  consisting  of  more  or  less  bruising  and  laceration  of  the 
vaginal  outlet  and  vulva,  not  unfrequently  also  of  the  cervix  and 
adjoining  cellular  tissue. 

The  exertion  of  labour  is  normally  followed  by  a  sense  of  extreme 

relief  and  calm.  If,  however,  labour  has  been  severe,  there  may  be 
signs  of  nervous  exhaustion.  There  may  be  a  slight  rigor,  due  to 
actual  chill  from  the  cessation  of  muscular  activity,  coupled  with  the 
cooling  of  the  skin  by  perspiration.  This  is  soon  relieved  by  warm 
clothing.  Refreshing  sleep  generally  soon  follows,  and  does  much 
to  restore  the  patient. 

Pulse  and  temperature. — After  delivery  the  pulse  falls  to  a 
rate  below  the  normal,  sometimes  as  low  as  50  or  even  lower. 
Frequently  it  regains  its  usual  rate  about  the  third  day,  but  it 
may  remain  low  as  long  as  a  week  ;  such  retardation  of  pidse  may 
be  taken  as  a  sign  that  all  is  going  well.  Like  the  temperature,  the 
pulse  of  lying-in  women  is  readily  affected  by  slight  causes,  whether 
emotion  or  constitutional  disturbances,  but  not  to  so  great  an  extent. 
So  long  as  the  disturbance  is  slight,  temperature  is  a  more  delicate 
indicator  than  pidse. 

Temperature  is  often  raised  a  degree  or  two  during  the  .latter  part 
B 
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of  labour,  if  at  all  severe  or  protracted,  and  remains  elevated  for  a 
short  time  afterwards.    Soon  it  sinks  to  the  normal  level,  and 
generally  somewhat  below  it.    Throughout  the  puerperal  state,  and 
especially  for  the  first  ten  or  fourteen  days,  the  temperature  very 
easily  becomes  elevated  from  any  slight  cause,  readily  rising  even 
as  high  as  101°  or  102°.    Such  cause  may  be  local  inflammation 
due  to  laceration  of  perineum  or  cervix,  mental  emotion  or  shock, 
irritation  of  breasts  accompanying  the  secretion  of  milk,  or  sbght 
septic  absorption  at  some  exposed  surface,  which  does  not  go  on  to 
produce  more  serious  symptoms.    Even  constipation,  or  slight  im- 

prudence in  diet,  appears  to  be  capable  of  causing  a  rise  of  tempera- 
ture.   All  these  causes  act  more  readily  on  highly  neurotic  subjects. 

A  rise  of  temperature  about  the  third  day  accompanying  the  secretion 
of  milk  has  even  been  considered  by  many  authorities  to  be  a 
normal  occurrence.     It  does  not  appear,  however,  that  any  notable 
rise  of  temperature  should  be  regarded  as  necessary,  or  absolutely 
normal ;  and  the  elevation  about  the  third  day  is  probably  due, 
much  more  often  than  was  formerly  supposed,  to  a  slight  septic  or 

traumatic  disturbance.    The  so-called  "  milk-fever  "  is  not  therefore 
to  be  regarded  as  a  physiological  occurrence.    In  normal  cases,  more 
especially  if  the  vagina  be  syringed  regularly,  if  temperatures  are 

taken  only  twice  a-day,  it  is  exceptional  to  observe  a  rise  of  tem- 
perature of  more  than  about  one  degree.    Thus  of  women  after 

normal  labours  attended  in  Guy's  Hospital  Lying-in  Charity,  on 
whom  observations  on  temperature  were  made,  a  reading  above 

100°  F.  at  any  time  was  noted  in  only  12  per  cent.,  and  no  special 
tendency  to  elevation  about  the  third  day  was  observable.*  On 
the  other  hand,  in  lying-in  hospitals,  even  when  free  from  any 

apparent  unfavourable  influence,  a  considerable  rise  of  temperatur 
appears  to  be  more  common,  t 

Hence  a  rise  of  temperature  of  more  than  two  degrees  should 

always  arouse  some  anxiety,  and  be  an  indication  for  very  careful 

watching  of  the  patient.  But  in  the  absence  of  correspondm0 

elevation  of  pulse,  or  other  unfavourable  signs,  it  often  proves 

transient,  and  does  not  necessarily  mean  clanger.  It  is  only  to  be 

attributed  to  the  secretion  of  milk,  when  it  accompanies  some  local 

discomfort,  or  fulness  in  the  breasts,  and  subsides  as  soon  as  the  flow 
of  milk  becomes  free  and  normal. 

Secretions  and  excretions. — The  skin  is  generally  moist, 

so  long  as  the  patient  remains  in  bed,  and  sweating  is  readily 

excited.    The  bowels  are  sluggish.    Secretion  of  urine  is  copious  ; 

*  Guy's  Hosp.  Reports,  Vol.  XVTI. 
+  "Observations  on  Puerperal  Temperatures,"  by  Mr.  E.  S.  Tait.   Obst.  Trans. Vol.  XXVI. 
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the  excretion  of  urea  considerable,  taking  into  account  the  light  diet 
and  rest  in  bed.  A  slight  degree  of  glycosuria  is  common  and  may 

be  regarded  as  physiological.*  It  is  noted  especially  when  the  milk 
is  first  secreted.  It  disappears  afterwards  if  the  consumption 
balances  the  secretion  of  milk,  but  appears  again  if  the  breasts 
become  over  full,  or  the  consumption  of  the  milk  is  checked.  It 
appears  therefore  to  be  due  to  resorption  of  milk  sugar  from 
the  secreted  milk,  or  else  to  elimination  of  sugar,  formed  with 
a  view  to  the  lacteal  secretion  but  not  utilised.  Whether  it  is 

glucose  or  lactose  which  is  present  in  the  urine  is  not  settled. 

More  rarely  some  degree  of  glycosuria  is  found  even  during 
pregnancy. 

There  is  commonly  some  difficulty  in  micturition  for  the  first  few 

days,  due  partly  to  the  mere  effect  of  position,  partly  to  the  effect  of 
pressure  upon  the  neck  of  the  bladder  and  the  urethra.  Necessity 
for  the  use  of  the  catheter  is  however  exceptional. 

Involution  of  the  uterus.—  Ehythmical  contractions  of  the 
uterus  continue  after  the  expulsion  of  the  placenta,  and  are  more  or 
less  perceptible  for  some  days  afterwards,  becoming  gradually  less 
marked  as  the  uterus  diininishes  in  size.  In  the  intervals  of  the 
active  contractions,  a  certain  amount  of  muscular  tonicity  normally 
persists.  When  the  contractions  cause  a  painful  sensation  to  the 
woman  they  are  called  "  after  pains."  The  rapid  diminution  in 
the  size  of  the  uterus  is  closely  associated  with  the  lessened  flow  of 
blood  through  it.  This  lessened  flow  depends  mainly  upon  two 
causes,  first,  the  removal  of  the  stimulus  caused  by  the  presence  of 
the  growing  ovum,  secondly,  the  compression  of  the  vessels  pro- 

duced by  the  retraction  and  closure  of  the  emptied  uterus,  and  the 
maintenance  of  a  tonic  contraction  of  its  walls.  The  process  of 
reduction  in  size  goes  on  most  actively  for  the  first  week  after 
delivery.  After  this  it  continues  with  diminishing  rapidity,  and  is 
not  complete  until  from  six  to  eight  weeks  have  passed.  '  Imme- diately after  delivery  the  uterus  weighs,  on  the  average,  about  33 
ounces.  At  the  end  of  a  week  it  weighs  about  16  ounces,  and  its cavity  measures  about  5*  inches  in  length.  At  the  end  of  a  fort- 

night it  weighs  about  12  ounces,  and  the  cavity  measures  about TC^  lllCilCS. 

The  mechanism  of  the  process  of  involution  is  that  the  enormously 
developed  muscular  fibres  of  the  pregnant  uterus  (see  p.  94)  first undergo  fatty  degeneration,  and  then  are  absorbed.  Thus  the  proper performance  of  involution  depends  upon  a  due  action  of  the  absorbent 
system,  as  well  as  upon  the  diminution  of  the  blood  supply.    It  is 

De  Sinfity,  Iidcherches  sur  l'Urine  pendant  la  Lactation.   Gaz.  MeU  de  Paris.  1873. 
E  2 
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apt  to  be  interfered  with  by  any  constitutional  condition  which  im- 
pairs this,  as  well  as  by  any  cause  which  prevents  the  proper  con- 

traction of  the  circulation.  The  place  of  the  large  fibres  is  eventually 
taken  by  small  muscular  fibres,  resembling  the  original  fibres  of  the 
unimpregnated  uterus.  These  are  believed  to  be  developed  anew 
from  the  nuclei  in  the  uterine  wall. 

The  arteries  which  had  been  so  greatly  increased  in  size  during 
pregnancy  become  diminished  by  the  contraction  of  their  calibre. 
Their  walls  however  remain  thicker  than  in  the  unimpregnated 
uterus,  and  this  change  is  a  permanent  one.  Thus  in  a  section  of 
the  parous  uterus,  after  involution,  the  arteries,  which  are  apparently 
more  numerous  than  in  the; niultiparous  organ,  project  beyond  the 

surrounding  surface,  presentthlc^^yellowish-white  walls,  more 
opaque  than  the  tissues  around,  and  their  canals  remain  patent. 

The  obliteration  of  the  large  venous  sinuses  of  the  placental  site 
takes  place  in  the  following  manner.  After  delivery  thrombi  are 

formed  in  them.*  Then  proliferation  of  the  lining  membrane 
takes  place,  so  that  it  forms  a  glassy-looking,  transparent  substance, 
thrown  into  folds,  reminding  one  of  the  appearance  presented  by  a 
corpus  luteum.  This  folded  layer,  in  some  cases,  completely  closes 
the  channel.  In  others  the  centre  is  occupied  by  the  remains  of  the 
thrombus,  which  has  become  organised,  apparently  by  the  growth 
into  connective  tissue  cells  either  of  the  leucocytes  contained  in  it, 

or  of  wandering  nuclei  from  the  tissues.  These  changes  are  most 
fully  developed  at  the  end  of  four  weeks.  But  even  up  to  the  end 

of  twelve  months,  the  convoluted  appearance  may  still  be  dis- 

cernible. •  It  may  therefore  be  of  great  importance  as  medico-legal 
evidence  of  a  previous  pregnancy.t 

Changes  in  the  mucous  membrane. — A  variable  portion  of 
the  decidua  vera  comes  away  with  the  ovum,  attached  to  it  in 

patches.  The  remainder,  infiltrated  with  blood,  remains  attached 
for  a  time  to  the  interior  of  the  uterus.  Gradually  it  breaks  up, 

having  undergone  fatty  degeneration,  and  is  discharged  in  shreds 

with  the  lochia,  down  to  and  including  the  layer  formed  by  a  net- 
work of  spaces,  which  has  been  already  described  (see  p.  53)  as 

constituting  the  line  of  demarcation  between  the  decidua  and  the 

portion  of  mucous  membrane  not  thrown  off.  The  muscular  wall 

of  the  uterus  is  never  entirely  laid  bare ;  for  the  deepest  layer  of 

mucous  membrane  remains  attached,  including  the  dilated  ex- 

tremities of  the  glands.  The  interglandular  part  of  the  mucous 

membrane  is  reconstituted  by  proliferation  of  the  connective  tissue 

•  According  to  some  authorities  thrombosis  of  the  sinuses  begins  for  a  month  or  so 
before  delivery,  but  it  is  probable  that  this  is  a  morbid,  not  a  normal  process. 

■    +  "  Changes  in  the  Uterus  resulting  from  Gestation,"  by  Dr.  J .  Williams,  Obstet. 
Trans.,  Vol.  XX. 
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cells.  The  cylindrical  epithelium  lining  the  new  glands,  and  that 

which  eventually  covers  the  mucous  surface,  is  derived  from  the  epi- 
thelium which  remained  at  the  deepest  portion  of  the  old  glands. 

The  placental  site. — The  portion  of  mucous  membrane  left 
over  the  placental  site  is  thinner  than  elsewhere,  so  that  the 
muscular  wall  is  more  nearly  exposed.  The  regeneration  of 
mucous  membrane  takes  place  more  slowly  over  this  surface,  and 
the  involution  of  the  uterine  substance  is  also  slower  at  the 

placental  site.  Hence,  about  a  week  or  ten  clays  after  delivery,  the 
placental  site  forms  a  prominence  with  uneven  surface,  convex 
toward  the  uterine  cavity.  This,  in  some  cases,  it  might  be  possible 
at  first  sight  to  mistake  for  a  new  growth  in  the  uterine  wall,  or 
portion  of  placenta  remaining  attached. 

The  cervix  uteri  and  vagina. — The  internal  os  takes  part 
in  the  contraction  of  the  uterine  body  on  the  expulsion  of  the 
placenta,  Contraction  is  indeed  specially  marked  at  this  part,  so 
that  the  internal  os  can  be  felt  from  the  inside  as  a  definite  ring. 

It  remains,  however,  for  a  time  large  enough  to  admit  one  or  two 
fingers.  The  cervix  does  not  take  part  in  the  contraction,  and 
continues  for  a  considerable  time  thin,  soft,  and  flaccid,  having  a 
length  of  about  three  inches  or  more.  Its  edges  are  frequently  irre- 

gular from  laceration,  and  sometimes  the  laceration  extends  as  deeply 
as  the  vaginal  reflection.  When  the  laceration  is  deep  it  is  most 
frequently  either  on  the  left  side,  or  bilateral,  the  cleft  on  the  left 
side  being  the  deeper.  The  reason  of  this  appears  to  be  that  the 
occiput  is  most  commonly  directed  toward  the  left  side,  and, 
escaping  first  from  the  ring  of  the  cervix,  is  most  likely  to  cause 
laceration  of  it.  The  internal  os  may  remain  patent  enough  to 
admit  the  finger  for  a  week  or  more,  but  usually  ceases  to  be  so 
after  ten  days.  The  cervical  canal  remains  patulous  for  a  longer 
time,  and  its  involution  is  not  complete  till  the  end  of  six  or  seven 
weeks.  Involution  of  the  vagina  occupies  about  the  same  time  as 
that  of  the  uterus.  After  a  first  delivery  its  outlet  remains  per- 

manently wider  than  before,  as  the  clefts  which  have  been  torn  in 
it  do  not  entirely  unite  again,  but  heal  rip  by  granulation. 

The  lochia.— A  discharge  takes  place  for  the  first  two  or  three 
weeks  after  delivery,  called  the  lochia,  or  lochial  discharge.  It arises  from  the  internal  surface  of  the  body  of  the  uterus,  with  the 
addition  of  the  secretion  of  the  cervix  and  vagina.  At  first  the  dis- 

charge is  almost  pure  blood.  With  it  may  be  discharged  lar«e 
dots,  especially  if  the  uterus  is  not  well  contracted,  so  that  blood is  poured  out  more  freely,  and  space  and  time  allowed  for  it 
to  coagulate  within  the  uterus.  For  the  first  three  days  blood  still 
predominates,  but  is  mixed  with   serous  exudation,  leucocytes 
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epithelial  cells,  shreds  of  decidua,  and  fatty  and  granular  cells 
derived  from  the  degenerating  decidua.  Clots,  generally  small, 
may  still  be  passed  from  time  to  time.  After  the  third  or  fourth 
day,  the  proportion  of  blood  diminishes,  and  that  of  serous  fluid 
increases.  The  colour  of  the  discharge,  hitherto  dark  red  (lochia 
rubra  or  cruenta),  now  becomes  paler  (lochia  serosa).  The  proportion 
of  blood  corpuscles  progressively  diminishes,  and  that  of  the  other 
constituents,  especially  the  leucocytes,  increases.  About  the  ninth 
day  the  colour  becomes  yellowish-grey,  or  slightly  greenish,  from  a 
small  quantity  of  blood  being  still  present  (lochia  alba,  green  waters). 
The  constituents  at  this  time  are  chiefly  leucocytes,  granular  cells, 
fat,  epithelial  cells,  and  cholesterine  crystals.  From  this  time  the 
discharge  gradually  diminishes  until  it  merges  into  the  character  of 

the  non-puerperal  secretion. 
The  reaction  of  the  lochia  is  alkaline.  The  discharge  has  a  peculiar, 

disagreeable  smell,  from  the  secretion  of  the  glands.  It  very  readily 
becomes  decomposed  upon  the  napkins,  but,  within  the  vagina,  it 
has  not  normally  the  odour  of  decomposition.  If  such  an  odour  is 
observed,  it  indicates  the  probability  of  some  clots  or  placenta  being 
retained,  unless  due  to  septic  infection  conveyed  from  without. 
Bacteria,  however,  are  usually  present,  and  it  has.  been  found  that, 
after  the  first  day  or  two,  the  lochial  fluid  has  a  septic  influence,  if 
injected  into  the  tissues  of  animals,  and  that  this  becomes  during  the 

first  week  greater,  the  greater  the  interval  after  delivery.*  It  is 
probable  that  normally,  before  this  deleterious  quality  is  developed, 
any  breaches  of  surface  in  the  genital  canal  become  covered  with 

granulations,  and  so  protected  from  absorbing  readily. 
The  quantity  of  the  lochial  discharge  varies  much  in  different 

women,  like  that  of  the  menstrual  flow,  and  is  apt  to  be  more 

abundant  with  those  who  habitually  menstruate  profusely.  Gene- 
rally the  quantity  is  greater  if  the  woman  does  not  suckle,  the 

stimulus  to  uterine  contraction  being  lost.  After  the  red  colour  has 

ceased,  it  is  apt  to  return  if  the  woman  gets  about  too  early,  or 

exerts  herself  too  much.  The  total  quantity  for  the  first  week, 

according  to  Gassner,  is  on  the  average  38  ounces  for  those  who 
suckle,  66  ounces  for  those  who  do  not. 

After-pains. — The  intermittent  contractions  of  the  uterus, 

which  continue  after  delivery,  serve  to  expel  any  clots  which  may  be 

retained  within  the  uterus,  and  assist  in  diminishing  its  blood 

supply.  They  occur  normally  in  all  cases,  but  are  only  termed 

after-pains  when  they  cause  a  painful  sensation,  either  in  conse- 

quence of  the  vigour  of  the  contractions  or  of  undue  sensitiveness  of 

*  Prof.  Kelu-er  in  Arch,  fur  Gyniik.  B.  xi.  H.  2. 
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the  uterus.  Such  after-pains  are  most  marked  for  the  first  day- 
after  delivery,  hut  they  may  persist,  with  diminishing  severity,  for 

four  or  five  days.  They  are  generally  excited  hy  the  presence  of 
some  clots  or  shreds  within  the  uterus,  but  their  intensity  varies 
also  with  the  nervous  sensibility  of  the  patient,  so  that,  in  this 

respect,  they  are  in  some  measure  analogous  to  the  pain  of 

dysmenorrhea.  They  are  scarcely  noticed  when  a  good  continuous 
uterine  contraction  is  secured  from  the  first,  and  no  clots  are  formed 

within  the  uterus.  Thus,  hi  prinriparse  they  are  absent  as  a  rule, 
and  are  most  marked  in  women  who  have  had  many  children,  or 

when  the  uterus  has  been  over-distended,  as  by  twin  pregnancy. 
After-pains  are  excited  in  a  reflex  manner,  as  uterine  contraction 
always  is,  by  suckling  the  infant. 

After-pains  are  thus  salutary,  in  a  measure,  in  that  they  cause  the 
expulsion  of  clots.  But  it  is  still  better  to  avoid  them  by  prevent- 

ing the  formation  of  clots.  The  best  prophylactic  is  to  make  sure,- 
by  passing  the  finger  within  the  cervix  after  expulsion  of  the 
placenta,  that  no  fragments  of  membrane  or  clots  remain  within 
reach,  and  to  secure  a  firm  and  permanent  contraction  of  the 
uterus. 

After-pains  are  distinguished  by  their  intermittent  character,  and 
by  the  absence  of  tenderness  or  constitutional  disturbance.  The 

fundus  uteri  may  also  be  felt  to  hard^s.  with  the  pain. 

Secretion  of  milk. — The  evolution  of  the  breasts  during 
pregnancy  has  been  already  described  (see  p.  104).  The  typical 
appearance  of  a  section  of  the  mammary  gland,  as  generally  shown 
in  figures,  in  which  each  acinus  is  regularly  lined  with  a  mosaic  of 
polyhedral  granular  cells,  exists  only  when  the  function  of  lactation 
is  in  full  exercise.  Before  evolution,  and  during  its  earlier  stages, 
the  acinus  is  filled  irregularly  with  cells,  whose  character  varies 
according  to  the  stage  of  evolution.  By  the  time  of  delivery  the 
cells  have  become  large,  round,  containing  a  nucleus  and  fat 
particles,  often  vacuolated,  and  regularly  arranged  round  the  wall  of 
the  acinus,*  which  contains  also  some  mucoid  fluid. 

The  small  quantity  of  secretion  for  the  first  two  days  after  delivery 
is  called  colostrum,  and  does  not  differ  materially  from  the  fluid 
which  may  be  squeezed  from  the  breasts  before  delivery.  It  is  a  clear, 
somewhat  slimy,  mucoid  fluid,  containing  yellowish  opaque  dots  and 
streaks.  These  dots  and  streaks  are  made  up  of  the  colostrum 
corpuscles,  large  nucleated  cells,  granular  with  fat  particles.  These 
are  identical  with  the  cells  already  described  as  lining  the  acini. 
The  secreting  cells  at  this  time,  therefore,  are  discharged  entire. 

•  "Physiology  and  Pathology  of  the  Breast,"  hy  Dr.  C.  Creighton. 
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Some  milk  corpuscles  also  are  already  present.  Besides  having  the 
colustrum  corpuscles,  colostrum  differs  from  milk  in  containing,  not 
casein,  hut  albumen  ;  a  precipitate  is  therefore  formed  on  boiling  it. 
Colostrum  has  a  laxative  effect  on  the  infant.  If  therefore  the 

child  is  put  early  to  the  breast,  there  is  no  need  to  give  it  the  castor 
oil  which  many  nurses  are  fond  of  administering. 

About  the  third  day  the  breasts  become  full,  congested,  sensitive, 
and  often  somewhat  knotty.  The  thin  bluish  milk  now  appears  in 
abundance,  and  takes  the  place  of  the  colostrum.  For  awhile  some 
colostrum  corpuscles  may  still  be  seen  on  microscopic  examination, 
but  the  milk  corpuscles,  minute  round  fat  globules,  now  become  the 
predominant  constituent.  These  are  formed  within  the  secreting 
cells,  which  dissolve  and  set  them  free.  When  lactation  is  fully 
established,  the  secreting  cells  are  no  longer  discharged  entire. 

It  has  already  been  explained  that  the  so-called  "  milk-fever,"  to 
which  the  synonyms  of  "  ephemera  "  or  "  weed  "  have  been  given, 
is  not  to  be  regarded  as  a  physiological  occurrence,  and  that  a  rise 
of  temperature  about  the  third  day  is  often  due  to  some  transient 
septic  or  traumatic  disturbance.  Febrile  disturbance  may,  however, 
be  produced  about  this  time  by  irritation  and  tension,  or  a  slight 
degree  of  inflammation,  in  the  breasts,  especially  if  suckling  is 
difficult  at  first  on  account  of  an  undeveloped  or  flattened  condition 

of  the  nipples.  When  it  occi^rs  it  is  to  be  regarded  as  the  consti- 
tutional disturbance  set  up  by  a  local  cause. 

Composition  of  the  milk. — The  casein  is  formed  by  the 

gland  epithelium  from  the  albumen  of  the  blood.  The  milk-sugar 
or  lactose,  as  well  as  the  fat  in  the  form  of  mdk  globules,  are  also 

formed  in  the  gland.  The  minute  oil  globules  are  believed  to  be 

kept  in  emulsion  by  the  dissolved  casein  forming  a  film  around 

them.  The  average  proportion  of  the  solid  ingredients  in  human 

milk  is  as  follows; — Butter,  3  5  per  cent.  ;  casein,  3  per  cent.; 

milk-sugar,  4-6  per  cent.  ;  salts,  0-2  per  cent.  ;  a  trace  of  the 

albumen,  present  in  the  colostrum,  still  remains,  about  0-4  per 
cent.  Hence  a  precipitate  of  slight  flocculi  is  formed  on  boiling 

milk.  The  proportion  of  butter  may,  however,  vary  between  2-6 

and  7  per  cent. ;  of  casein,  between  2  and  4  per  cent. ;  of  milk-sugar, 
between  3*5  and  6  per  cent. 

The  quantity  of  milk,  in  women  who  are  able  to  nurse  well, 

increases  up  to  about  six  or  seven  months,  after  which  it  diminishes. 

This  is  an  indication  that  it  is  desirable,  at  this  time,  to  begin  to 

give  the  infant  other  food  in  addition.  As  time  goes  on,  the 

relative  proportion  of  casein  becomes  greater,  that  of  butter  and  m
ilk- 

sugar  less.  In  feeble  women  the  milk  often  diminishes
  or  dis- 

appears after  three  or  four  weeks,  either  because  the  supply  to  the 
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system  derived  from  the  involution  of  the  uterus  then  fails,  or 
hecause  the  woman  is  not  strong  enough  to  produce  milk  in 
addition  to  the  expenditure  of  energy  in  being  up  and  about. 

Diagnosis  of  the  puerperal  state. — The  woman  has  the 
general  appearance  of  having  passed  through  some  illness,  especially 
if  delivery  has  been  concealed.  The  abdomen  is  often  slightly  full,, 

but  lax,  and  the  skin  wrinkled.  Skin-cracks  (linese  gravidarum), 
red  or  white,  are  generally  present.  Pigmentation  is  usually  visible 
in  various  parts,  and  especially  in  the  form  of  a  central  dark  line 
from  ensiform  cartilage  to  pubes.  This  becomes  much  more 
marked  during  the  few  days  after  delivery  than  it  is  during 
pregnancy.  The  breasts  are  full,  generally  contain  colostrum  or 
milk,  and  show  the  other  changes  associated  with  pregnancy  and 
lactation.  The  fundus  uteri  can  usually  be  felt  above  the  pubes  up 

to  about  the  tenth  day.  For  a  much  longer  time  its  large  size  can- 
be  detected  on  bimanual  examination.  The  vagina  is  lax  and 
gaping,  and  often  shows  lacerations,  especially  at  the  border  of  the 

perineum  ;  the  hymen,  if  any  of  it  remains,  is  torn  completely  to 
its  base.  The  cervix  is  soft  and  patulous  ;  its  edges  often  show 
lacerations  or  bruising.  The  internal  os  is  smaller,  but  may  be 
large  enough  to  admit  the  finger  into  the  uterus.  The  lochial 
discharge  will  generally  be  present,  its  character  depending  upon 
the  interval  since  delivery. 

Diagnosis  by  these  signs  will  rarely  be  difficult  within  ten  or 
fourteen  clays  after  delivery.  In  case  of  doubt,  toward  the  end,  or 
after  the  end,  of  that  period,  observation  of  the  progressive  diminu- 

tion in  size  of  the  uterus  may  be  of  value.  An  approximate 
estimate  may  be  formed  of  the  date  of  delivery  by  the  character  of 
the  lochia,  of  the  secretion  in  the  breasts,  whether  colostrum  or 
milk,  by  the  condition  of  any  lacerations,  whether  granulating 
or  cicatrised,  and  by  the  degree  of  relaxation  of  cervix  and  vagina. 

Diagnosis  of  Parity.— To  diagnose,  after  a  considerable  in- 
terval, whether  a  living  woman  has  borne  children,  is  often  difficult. 

The  most  reliable  signs  are  to  be  found  in  the  conditions  of  the 
vaginal  outlet  and  hymen.  From  the  effect  of  coitus,  the  hymen only  becomes  notched  at  its  edges,  while  the  whole  circuit  of  its- 
vaginal  attachment  may  still  be  traced  as  intact.  After  parturi- 

tion, m  some  cases,  it  is  broken  up  into  sections,  separated  from 
each  other  by  smooth  patches  of  mucous  membrane,  the  result  of 
lacerations  reaching  completely  down  to  the  vaginal  wall.  In 
others,  the  hymen  is  only  represented  by  projecting  tags  of  mucous 
membrane  here  and  there,  the  so-called  carunculce  myrtiformes  • 

InLT  °the%/^T;  in  ̂ ch  the  broken-up  fragments  have sloughed  away  after  labour,  no  trace  of  it  remains.    Deficiency  of 
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the  perineum,  indicating  a  former  rupture,  is  a  valuable  sign  when it  exists. 

The  presence  of  white  lines  on  the  abdomen  (linea;  gravidarum), 
indicating  old  skin  cracks,  justify  only  a  suspicion  of  a  previous 
pregnancy,  for  these  may  result  from  distension  by  a  tumour,  or 
•even  merely  by  fat. 

Changes  m  tlie  cervix. — Changes  in  the  cervix  are  significant 
when  observed,  but  their  absence  proves  little  or  nothing, 
.since,  when  no  laceration  occurs,  the  cervix  may  return  almost 
•completely  to  its  former  condition.  As  a  ride,  in  the  nulli- 
parous  uterus,  the  os  is  oval,  smooth,  and  comparatively  small.  In 
the  parous  uterus  it  is  a  wider  lateral  cleft,  dividing  the  cervix 
more  or  less  into  an  anterior  and  posterior  lip.  If  there  is  a  deep 
lateral  cleft  on  one  or  both  sides,  especially  if  the  anterior  and 
posterior  lips  are  rolled  apart,  and  so  altered  by  hyperplasia  that 
they  offer  some  resistance  when  an  attempt  is  made  to  draw  them 
together,  the  evidence  is  still  stronger.  These  conditions  of  the 
cervix  may  be  recognised  by  digital  touch  alone,  and  the  conclusion 
may  also  be  confirmed  by  examination  through  the  speculum.  A 

Sim's  speculum  should  be  used,  and  given  to  an  assistant  to  hold. 
To  demonstrate  any  eversion  of  the  cervix,  the  physician  should 

take  a  Sim's  sharp  tenaculum  hook  in  each  hand,  fix  one  in  each 
lip  of  the  cervix,  and  draw  the  two  lips  together,  thus  rolling 

inward  any  intra-cervical  mucous  membrane  which  has  become 
everted. 

Differences  between  nulliparous  and,  parous  uterus. — It  may  be  of 
■critical  medico-legal  importance,  in  identifying  a  dead  body,  to 
determine  whether  the  woman  has  borne  children  or  not.  To 

■determine  this  point,  the  examination  of  the  uterus  is  most  impor- 
tant, and  such  examination  may  be  possible,  when  external  parts 

.are  defaced  by  decomposition.  As  a  ride  the  parous  uterus  is 

larger  than  the  nulliparous,  and  its  walls  thicker.  No  decisive 

importance  must,  however,  be  attached  to  this  sign,  since  a  nulli- 

parous uterus  may  be  hypertrophied,  and  a  parous  uterus  may 

undergo  super-involution  until  its  walls  become  extremely  thin. 

The  most  ready  distinction  is  to  be  found  in  the  shape  of  the  organ. 

In  the  nulliparous  uterus,  the  top  of  the  fundus  externally,  as  seen 

from  the  front  or  back,  is  almost  level,  scarcely  rising  above  the  line 

-of  the  broad  ligaments  ;  in  the  parous  uterus,  it  is  markedly  convex, 

rising  considerably  above  that  line  (Fig.  102,  p.  251).  Again,  if  a 

longitudinal  section  is  made  from  side  to  side,  passing  through  the 

cavity,  in  the  nulliparous  uterus,  the  walls  of  the  body  are  seen  to  be 

convex  inward,  leaving  but  a  small  cavity  ;  in  the  parous  uterus  they 

are  concave  inward,  leaving  a  much  larger  cavity  (Fig.  103,  p.  251). 
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The  convoluted  margins  of  the  old  sinuses  of  the  placental 

site,  if  observed,  afford  absolute  evidence.    These  are  distinguish- 

Fig.  102. — External  views  of  the  nulliparous  and  parous  uterus. 

able  for  some  months,  and,  according  to  Dr.  J.  Williams  (see 
p.  244),  so  long  as  twelve  months.    Pigmentation  at  the  placental 
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Most  if  not  all  of  these  signs,  with  the  exception  of  the  con- 
voluted walls  of  the  sinuses,  might  possibly  he  simulated  after  the 

growth  of  a  large  fibroid  tumour,  and  its  delivery  through  the 
genital  passages. 

The  New-Born  Infant. 

The  change  of  circulation  which  takes  place  immediately  after 
birth  has  already  been  described  (see  p.  76).  After  birth,  the  left 
ventricle,  being  now  distended  by  blood  at  a  higher  pressure,  and 
having  harder  work  to  do,  quickly  becomes  larger  and  thicker,  in 
proportion  to  the  right,  than  it  was  during  foetal  life. 

The  rectum  soon  becomes  active,  and  expels  the  meconium.  In 

two  or  three  days  the  motions  assume  the  ordinary  faecal  appear- 
ance, becoming  yellow  instead  of  green.  The  bowels  normally  act 

at  intervals  of  a  few  hours,  the  motions  being  soft,  of  about  the 
consistency  of  mustard.  Urine  is  copious,  on  account  of  the  liquid 
nature  of  the  food,  and  of  low  specific  gravity. 

Up  to  the  third  or  fourth  day,  when  it  obtains  for  the  first 
time  an  ample  supply  of  milk,  the  child  loses  weight.  It  regains 
its  original  weight  at  the  end  of  about  a  week,  and  from  that 
time  increases  progressively.  The  temporary  loss  may  be  as  much 
as  seven  or  eight  ounces. 

The  remnant  of  the  umbilical  cord  dries  rip  from  the  extremity 
toward  the  umbilicus,  and  a  line  of  demarcation  is  formed  close 

to  the  edge  of  the  skin,  at  which  it  is  separated  generally  on  the 
fourth  or  fifth  day,  sometimes  later.  A  granulating  surface  is  left, 
which  cicatrises  in  a  few  days.  The  caput  succedaneum  generally 

disappears  after  a  day  or  two,  and,  in  a  few  days,  the  head  returns 

to  the  original  shape,  from  which  it  had  been  altered  by  the  mould- 
ing produced  in  delivery. 

For  a  week  or  more  the  skin  is  red  and  superficially  congested  ; 

and  there  is  desquamation  of  the  cuticle,  generally  in  fine  flakes. 

Within  the  same  time,  the  mammary  glands,  both  of  boys  and 

girls,  are  apt  to  become  red  and  swollen,  and  may  produce  a 

mucoid  secretion.  This  slight  inflammation  passes  off  in  a  few 

days,  unless  the  glands  are  irritated  by  manipulation. 

When  the  hypereemic  redness  of  the  skin  is  beginning  to  pass  off, 

toward  the  end  of  the  first  week,  the  skin  often  becomes  coloured 

yellow  by  jaundice,  or  apparent  jaundice,  and  the  conjunctiva; 

partake  of  the  same  tint.  Generally  the  appearance  of  the  faeces  is 

unaltered,  the  urine  is  not .  pigmented,  and  the  infant  does  not 

appear  to  suffer  much  in  health.  There  has  been  some  doubt 

whether  this  condition  is  true  jaundice  or  not.    There  is  no  doubt 
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that  jaundice  occurs  from  pyaemic  affection  of  the  liver,  due  to  the 
infection  of  puerperal  septicaemia.  It  is  probable  also  that  true 

jaundice  may  be  set  up  in  some  way  not  fully  explained,  in  connec- 
tion with  the  sudden  change  at  birth  in  the  circulation  through  the 

liver.*  But  the  slighter  forms  of  apparent  jaundice,  in  which 
faeces  and  mine  are  unaffected,  are  ascribed,  with  probability  to 

changes  in  the  blood.  It  is  supposed  that  a  surplus  of  red  cor- 
puscles is  broken  up  in  the  circulation,  and  that  colouring  matter 

derived  from  haematoidin  transudes  into  the  tissues.  In  support  of 
this  view,  it  is  reported  by  some  observers  that  jaundice  is  commoner 
when  the  infant  is  allowed  to  receive  more  blood,  by  the  deferring 
of  the  ligature  of  the  funis  (see  p.  197).  The  yellow  tint,  when 

manifested  in  this  slighter  form,  generally  passes  off  without  treat- 
ment within  about  a  week. 

*  The  diminution  of  pressure  in  the  capillaries  of  the  liver  would  at  any  rate 
diminish  the  resistance  to  the  passage  of  secreted  bile  into  the  circulation. 
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MANAGEMENT  OP  THE  PUEEPEEAL  STATE. 

In  the  management  of  the  puerperal  state,  the  most  essential 
points  are  to  secure  for  the  lying-in  woman  rest,  both  bodily  and 
mental,  for  a  sufficient  period,  and  to  prevent  the  access  of  any 
septic  influence  by  the  most  careful  regard  for  cleanliness  and 
hygiene.  The  susceptible  condition  of  the  nervous  system  which 
exists  during  pregnancy,  continues,  and  is  even  more  marked, 
during  the  puerperal  state.  It  is  important,  therefore,  to  see  that 
the  patient  is  not  excited  by  the  visits  of  friends,  or  by  too  many 
persons  in  the  room,  and  to  protect  her,  as  far  as  possible,  from  any 
source  of  painful  emotion. 

Cleanliness. — All  soiled  linen  and  sheets  should  be  removed 
after  delivery,  and  not  kept  in  the  room.  The  diapers  used  to  absorb 
the  lochial  discharge  should  be  changed  frequently,  before  they 
become  offensive  to  smell.  Linen  and  sheets  must  be  changed 

■whenever  they  become  soiled.  A  fire  in  the  room  is  useful,  for 
the  sake  of  .ventilation,  when  the  weather  is  not  warm  enough  to 
allow  a  window  to  be  kept  open.  Care  should  be  taken  that  the 

lying-in  room  is  not  exposed  to  foul  air  from  a  water-closet,  or  to 
access  of  sewer  gas,  or  other  septic  exhalations.  The  room  should 
be  aired  occasionally,  if  the  window  is  not  open,  care  being  taken 

to  protect  the  patient  from  draught.  It  is  better  not  to  darken  the 
room,  except  when  the  patient  finds  the  light  trying,  for  light  is 
healthful  both  to  mother  and  infant.  The  external  genitals  should 
be  washed  several  times  a  day  with  a  weak  solution  of  permanganate 

of  potash  or  other  antiseptic.  For  this  purpose,  since  sponges 

readily  retain  septic  material,  it  is  better  to  use  wads  of  absorbent 

cotton,  which  are  afterwards  destroyed. 

Authorities  are  not  quite  agreed  whether  it  is  desirable  to 

syringe  the  vagina  as  a  routine  practice  in  all  cases,  although  all 
allow  that  this  should  be  done  if  the  lochia  become  offensive.  The 

author's  own  experience  is,  that  a  course  perfectly  free  from  febrile, 

disturbance  throughout  the  puerperal  state  is  more  common  when 

regular  syringing  is  employed,  and  he  believes  that  this  precaution 
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tends  to  prevent  evanescent  elevations  of  temp

erature^  as  well  as- 

more  serious  septic  disturbances.  If  used  at  all, 
 the  syrmge  should 

be  used  regularly,  at  least  twice  a  day.  Otherwi
se  the  vaginal  tube 

may  rub  off  some  granulations  and  leave  a  spot  mo
re  prone  to  the 

absorption  of  the  septic  material  allowed  afterwa
rds  to  form.  In 

ordinary  cases  a  weak  solution  of  permanganate  of  pot
ash  or  iodine, 

or  a  solution  of  boracic  acid,  may  be  used.  Where  th
ere  is  any 

decomposition  in  the  lochia  or  febrile  disturbance  likel
y  to  be  due 

to  some  septic  absorption,  it  is  better  to  use  a  solu
tion  of  carbolic 

acid  1  in  60  or  1  in  40,  according  to  circumstances,
  or  one  ot 

Krohve  <fc  Sesewonn,  London. 

Fig.  104.— Ladies'  bed-bath. 

perchloride  of  mercury,  1  in  4,000.*  For  while  the  permanganate 
of  potash  or  iodine  is  quickly  decomposed  by  organic  matter,  the 
carbolic  acid  or  perchloride  of  mercury,  remaining  in  small  quantity 
in  the  vagina,  tends  to  prevent  further  sepsis  or  development  of 

septic  organisms.  The  syringing  may  be  carried  out  either  by  a  Hig- 
ginson's  syrmge,  or  by  an  irrigator,  a  round  bed-pan,  or,  still  better,, 
a  "  ladies'  bed-bath "  (Fig.  104)  being  placed  under  the  patient's- 
hips.  In  the  latter  case,  the  cushion  of  the  bed-bath  should  be  a 
new  one.  In  general  the  nurse  may  use  the  syringe,  but,  if  there 
is  much  soreness  at  the  vulva,  the  patient  may  be  able  herself  to 
introduce  the  tube  with  less  discomfort.  The  vaginal  tube,  at  least, 

should  always  be  a  new  one  for  each  patient.  In  lying-in  institu- 
tions, or  where  there  is  any  special  fear  of  infection  being  spread,  it 

is  a  good  plan  for  the  patients  to  adjust  the  tube  of  an  irrigator  for 
themselves,  and  to  have  vaginal  tubes  made  of  glass. 

Diet  and  general  management.  —  Immediately  after 
labour,  it  is  a  good  plan  to  give  some  liquid  nourishment,  such  as 

beef-tea,  or  an  egg  beaten  up  in  milk.    After  the  baby  has  been 

•  If  the  mercurial  solution  is  used,  care  should  bo  taken  that  an  excess  is  not  allowed 
to  remain  in  the  vagina,  otherwise  symptoms  of  poisoning  may  arise  after  some  days 
especially  if  a  stronger  solution,  such  as  1  in  2,000,  is  used. 
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washed  and  dressed,  and  soiled  linen  removed,  the  patient  should 
be  allowed  to  sleep.  If  labour  has  been  unusually  severe,  and  the 
patient  is  restless,  an  opiate  may  be  given,  but  it  is  preferable 
not  to  give  one  as  a  general  rule.  If  after-pains  are  unusually 
troublesome,  a  mild  anodyne,*  rather  than  opiiun  or  morphia,  is 
generally  sufficient  to  meet  the  case.  It  was  formerly  the  custom 

to  keep  lying-in  patients  on  low  diet,  with  the  idea  that  such  a 
regimen  was  antiphlogistic.  It  is  now  agreed  that  the  better  they 
.are  nourished,  the  more  likely  they  are  to  resist  disease.  Frequently 
women  do  not  care  for  meat,  or  for  much  solid  food,  for  the  first 
two  or  three  days,  and,  in  that  case,  there  is  no  advantage  in 
pressing  the  appetite.  They  should  then  have  nourishing  food  in  a 
digestible  form,  a  fair  allowance  of  milk  in  some  shape,  as  well  as 

soup  or  beef-tea,  tea  or  coffee  with  toast  or  bread  and  butter,  eggs, 
or  milk  gruel,  according  to  taste.  There  is,  however,  no  harm  in 
giving  fish,  chicken,  or  digestible  meat  even  before  the  third  day, 
if  the  patient  likes  it.  After  this  time,  in  the  absence  of  febrile 
disturbance,  she  may  take  ordinary  simple  diet  in  reasonable 
quantity,  allowance  being  made  for  the  fact  of  her  being  quiet  in 
bed,  and  on  the  other  hand  for  the  material  required  for  lactation. 
In  the  absence  of  lactation,  less  ample  diet  is  required. 

The  physician  should  visit  the  patient  within  twelve  hours  after 
delivery,  and  daily  for  the  first  week.  He  should  note  pulse  and 
temperature  at  each  visit,  unless  there  is  a  nurse  who  is  able  to 
record  these  night  and  morning.  The  first  signal  of  any  disturbance 

will  often  be  given  by  a  rise  of  temperature.  At  the  first  visit  he 

should  enquire  whether  urine  has  been  passed,  and,  if  the  quantity 

passed  is  very  little,  he  should  make  sure,  by  abdominal  palpation, 
whether  there  is  any  distension  of  bladder.  Jn  case  of  retention, 

the  catheter  must  be  used  at  least  twice  a  day.  To  prevent  the 

setting  up  cystitis  by  carrying  septic  matter  into  the  bladder,  the 

lochia  should  be  washed  away  from  the  vulva  just  before  the 

introduction  of  the  catheter,  and  the  catheter  itself  washed  in  some 

antiseptic  solution.  A  new  male  gum  elastic  catheter  of  full  size 

(No.  10  to  No.  12)  may  conveniently  be  used,  care  being  taken 

to  push  it  only  just  far  enough  into  the  bladder  to  allow  the  urine  to 

flow.  For  the  first  two  days,  the  urine  must  be  passed  in  a  horizontal 

position  over  a  bed-pan,  and  this  position  is  often  a  chief  cause  of 

the  difficulty.  After  two  days,  if  there  is  no  excessive  sanguineous 

discharge,  the  patient  may  be  allowed  to  kneel  up  to  pass  her  urine. 

She  shordd  be  encouraged  to  vary  her  position  in  bed  from  time  to 

time.    If  she  lies  constantly  on  the  back,  the  lochial  discharge  is 

•  The  following  is  a  useful  formula  :-Potass.  Bromid.  gr.  x. ;  Tinct.  Hyoscyami,  3j. ; 

Sp.  Camphor*),  3ss. ;  Mucilag.  Acucuc,  5j-. ;  Aq.ad  &\  ■  t  he  taken  occasiona
lly. 
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dammed  up  in  the  vagina  by  the  perineum  ;  if  she  is  always  on  one 
side,  it  may  be  retained  in  the  uterus,  the  fundus  bagging  over  to 
the  dependent  side.  The  kneeling  up  to  pass  urine,  after  the  time 
has  passed  when  it  would  cause  risk  of  haemorrhage,  has  the 
advantage  that  it  assists  the  escape  of  the  discharge.  So  long  as 
the  patient  is  doing  well,  it  is  not  desirable  to  make  vaginal 
examinations.  If  there  is  occasion  for  doing  so,  the  hand  should  be 

washed  first  in  antiseptic  solution. 
If  possible,  the  patient  should  keep  her  bed  for  ten  days,  or  for 

a  longer  time,  if  the  discharge  is  still  sanguineous,  and  she  should 
return  to  it,  if  getting  up  brings  on  again  a  red  discharge.  On  first 
leaving  it,  she  should  spend  much  of  her  time  reclining  on  a  sofa, 
and  should  not  return  completely  to  her  ordinary  mode  of  life,  or 
undertake  severe  exertion,  till  the  end  of  six  weeks,  at  which  time 

involution  ought  to  be  fairly  complete.  In  the  case  of  a  primipara, 
when  there  has  been  much  laceration,  or  bruising  of  soft  parts,  it  is 
often  desirable  for  the  recumbent  position  to  be  maintained,  for  the 
most  part,  for  three  or  even  four  weeks. 

Action  of  the  bowels. — It  is  usual  to  secure  an  action  of 
the  bowels  on  the  third  day,  and  it  is  not  desirable  to  leave  them 
confined  longer  than  this.  If  the  patient  does  not  dislike  it,  and 
the  nurse  is  skilful,  a  copious  enema  of  soap  and  water  avoids  the 
necessity  of  an  aperient.  Otherwise  a  mild  laxative  may  be  given. 
The  traditional  castor  oil  is  often  disliked.  If  not,  it  may  be  given 
in  a  dose  of  two  drachms.  Or  its  place  may  be  taken  by  the  com- 

pound liquorice  powder,  or  tamar  indien,  or  the  following  pill : — 
Ext.  Aloes  Socot.,gr.  f ;  Ext.  Nucis  Vomica?, gr.  ss.  ;  Ext.  Hyoscyami, 
gr.,  iij.  ;  Pulv.  Glycyrrhiz.  q.  s. 

Lactation. — Not '  only  does  the  infant  thrive  better  when 
suckled  than  when  fed  artificially,  but  it  is  most  important  for  the 
mother  herself  to  suckle  at  least  until  the  completion  of  involution, 
that  she  may  not  lose  the  stimulus  to  the  contraction  and  involution 
of  the  uterus  associated  with  the  performance  of  that  function. 
Even  if  the  milk  is  deficient  in  quantity  or  poor  in  quality,  she should  at  least  partially  nurse  her  infant  for  the  first  four  or  six 
weeks,  if  no  longer.  The  only  causes  which  should  prevent  this are  entire  absence  of  milk,  or  nipples  which  are  useless  for  suckling 
either  from  flattening,  want  of  development,  or  cracks  which  render 
suckling  too  painful.  Lactation  should  not  be  continued  after 
the  puerperal  period,  either  if  the  milk  is  poor  in  quality,  so that  the  child  does  not  thrive  upon  it,  or  if  the  mother's  health 
ib  so  delicate  that  injury  to  her  from  it  is  to  be  feared,  especially 
if  she  has  a  tendency  to  phthisis,  or  belongs  to  a  strongly  phthisical 

8 
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The  child  should  he  put  to  the  breast  for  the  first  time  within 
twelve  hours  after  delivery,  when  the  mother  has  had  some  sleep. 
For  the  first  two  days  suckling  should  be  repeated  only  two  or 
three  times  a  day.  As  soon  as  the  milk  is  freely  secreted,  about 
the  third  day,  the  infant  should  be  accustomed  to  take  the  breast  at 
regular  intervals  of  about  two  hours,  a  little  later  at  three  hours' 
interval,  and  afterwards  four  hours.  During  the  night  it  may  be 
allowed  to  sleep  as  long  as  it  will,  so  that,  if  possible,  the  mother 
may  not  be  disturbed  more  than  once.  No  other  food  is  generally 
necessary  before  the  secretion  of  milk,  but  if  the  infant  appears 
hungry,  a  few  teaspoonfuls  of  milk  and  water,  equal  parts,  may 
be  given. 

The  child  should  lie  in  a  bassinette,  and  not  in  the  bed  with  its 
mother.  It  should  never  be  allowed  to  go  to  sleep  with  the  nipple 
in  its  mouth.  After  suckling,  the  nipples  should  be  washed  and 
carefully  dried.  This  does  much  to  prevent  their  becoming  cracked. 

The  child's  mouth  should  also  be  washed  out  with  a  piece  of  linen 
rag  dipped  in  water.  By  this  means  the  production  of  thrush,  by  the 
growth  of  a  fungus  in  the  mouth,  is  prevented.  It  is  a  good  plan 
to  wash  the  nipples  also  before  the  suckling  as  well  as  after.  Both 
breasts  shoidd  be  used  at  each  time  of  nursing,  that  the  tension  may 
be  equally  relieved.  Primiparse  may  require  instruction  in  the 
mode  of  supporting  the  infant  on  the  arm  in  a  nearly  horizontal 
position,  and  adjusting  the  nipple,  so  that  the  nostrils  are  not 
obstructed  by  pressing  against  the  breast,  but  are  free  for  breathing. 

The  breasts  may  become  knotty  and  painful,  when  the  milk  is 
first  secreted,  from  the  secretion  not  escaping  freely  through  the 
ducts.  Gentle  friction  in  the  direction  of  the  nipple  is  then  useful, 
and,  if  the  infant  is  not  able  to  suck  strongly,  it  may  be  desirable 
to  draw  a  little  milk  with  a  breast  glass,  fitted  with  elastic  tube  and 

mouth-piece.  If,  however,  the  infant  is  not  alive,  and  the  milk  is 
to  be  suppressed,  all  friction  or  drawing  of  the  breasts  should  be 
avoided.  The  breasts  should  be  supported,  if  swollen  and  tender, 

and  gentle  pressure  made  upon  them.  This  may  be  done  by  cover- 
ing each  breast  with  a  thin  layer  of  cotton  wool,  and  compressing  it 

with  two  large  handkerchiefs,  one  tied  above  the  opposite  shovdder, 
the  other  below  the  opposite  armpit.  At  the  same  time  the  woman 
should  drink  little,  and  the  bowels  should  be  kept  acting  freely  by 

a  saline  laxative,  such  as  sulphate  of  magnesia.  If  necessary,  bella- 
donna may  be  used  for  its  local  influence  in  checking  the  secretic 

of  milk,  or  may  be  given  internally.  The  best  method  is  to  smear 

the  breasts  with  glycerine  of  belladonna*    Iodide  of  potassium, 

•  Ext.  Belladonnce,  gr.  lx. ;  Glycerini,  3i. 
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which  has  a  specific  action  in  checking  the  gland-activity, 
may  also  be  given  in  twenty-grain  doses,  three  or  four  times 
repeated. 

If  the  mother's  milk  is  insufficient  in  quantity,  she  shoidd  suckle 

at  longer  intervals,  and  the  breast  should  be  supplemented  by  cow's 
milk  suitably  diluted,  as  will  shortly  be  described,  and  given  by  the 
bottle.  This  plan  is  much  better  for  the  infant  than  an  entirely 
artificial  diet,  although,  with  the  lower  classes,  it  is  often  necessary 

to  combat  a  prejudice  against  "mixing  the  milks."  If,  on  the 
contrary,  the  milk  is  excessive,  the  mother  should  drink  less  liquid, 
and  the  bowels  should  be  kept  acting  freely.  It  is  rarely  necessary 

to  draw  off  the  excess  with  a  breast-glass,  as  the  milk  usually  runs 
away  spontaneously. 

The  only  mode  of  maintaining  or  increasing  the  secretion  of  milk 
is  to  give  a  diet  with  plenty  of  liquid,  and  a  reasonable  abundance 
of  nitrogenous  food,  especially  meat  and  fish.  The  so-called 

galactagogues  (such  as  castor-oil  leaves  locally  applied)  are  not  to  be 
relied  upon. 

Management  of  the  new-born  infant. — As  soon  after 

delivery  as  the  nurse's  attention  is  no  longer  required  for  the 
mother,  she  washes  and  dresses  the  child,  which  has  meanwhile 
been  covered  up  in  a  piece  of  flannel.  She  places  it  in  a  warm 
bath,  and  washes  it  all  over  with  soap  and  water.  First  of  all  the 
eyes  shoidd  be  carefully  cleansed  from  any  mucus  which  adheres  to 
them,  by  means  of  a  piece  of  soft  linen  rag  dipped  in  clean  water. 
If  the  mother  has  had  any  purulent  discharge  during  pregnancy,  it  is 
important  to  pay  special  attention  to  this,  and  to  do  it  as  soon  as 
possible  after  the  birth.  By  this  means  the  infant  may  be  saved 
from  purulent  ophthalmia,  which  is  one  of  the  commonest  causes 
of  blindness.  If  the  vernix  caseosa  be  unusually  adherent,  it  may 
be  softened  by  smearing  cold. cream  over  it,  but  too  much  friction 
m  removing  it  should  be  avoided.  The  mode  of  treating  the  funis 
traditional  with  nurses  is  to  wrap  it  in  a  piece  of  linen  in  which  a 
hole  has  been  burnt  through  which  to  pass  the  funis,  and  to  change the  piece  of  linen  daily.  A  piece  of  linen  moistened  with  carbolic 
oil  (1  in  20)  is  preferable.  The  funis  is  then  turned  upward  on 
the  abdomen,  and  kept  in  place  by  a  binder,  which  should  not  be 
too  tight.  After  the  funis  has  dropped  off,  a  small  flat  pad  of  dry- 
linen  should  be  placed  over  the  umbilicus  until  it  has  completely cicatrised.  J 

The  clothing  of  the  infant  should  be  warm,  but  not  tight  enough 
to  compress  thorax  or  abdomen,  or  interfere  with  the  movement  °of me  limbs.  To  prevent  excoriation  of  the  skin,  it  is  of  great importance  to  change  the  napkins,  into  which  the  urine  and  Lees 8  2 
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arc  passed,  as  soon  as  they  are  wetted  or  soiled,  and  to  cleanse  and 
dry  the  buttocks.  The  child  should  be  washed  in  a  warm  bath 
every  day,  and,  after  the  first  few  weeks,  morning  and  evening. 
The  flexures  should  be  thoroughly  dried  after  washing,  and 
dusted  with  pure  starch  powder.  For  the  comfort  of  the  mother, 
it  is  desirable  to  accustom  the  infant,  from  the  first,  to  go  to 
sleep  laid  quietly  in  its  cradle,  without  nursing  or  rocking  to 
sleep. 

Selection  of  a  wet  nurse. — When  the  mother  is  unable  or 

unwilling  to  nurse,  nourishment  by  a  wet-nurse  is  undoubtedly 
more  favourable  for  the  child  than  bottle-feeding.  With  a  patient 
of  the  upper  classes,  therefore,  this  alternative  should  be  recom- 
mended. 

The  wet-nurse  should  have  the  appearance  of  good  health,  and  be 
free  from  any  sign  or  suspicion  of  syphilis,  scrofula,  or  tuberculosis. 

She  shoidd  also  have  sound,  well-developed  nipples,  well-developed 
breasts,  not  too  fat,  and  the  milk  should  flow  from  them  easily. 
The  best  age  is  between  20  and  35.  It  is  preferable  that  the  age  of 
her  infant  should  not  be  too  far  removed  from  that  of  the  one  to  be 

nursed,  but  it  should  be  older  rather  than  younger.  The  best  test 
of  the  quality  of  her  milk  is  the  condition  of  her  own  infant.  This 
should  also  be  inspected,  especially  about  the  buttocks,  to  make  sure 
that  there  is  no  eruption  or  other  sign  suggesting  any  possibility  of 
syphilitic  taint.  If  the  milk  is  specially  examined,  it  should  have 

a  specific  gravity  of  about  1030,  give  a  per-centage  of  cream  as 
much  as  3  per  cent,  by  lactometer,  and  under  the  microscope  show 
abundant  milk  globtdes,  no  colostrum  corpuscles.  If  the  infant, 
after  fair  trial,  does  not  thrive  with  one  wet  nurse,  it  may  be 

necessary  to  change  her  for  another. 
The  diet  of  the  wet-nurse  and  amount  of  exercise  taken  should 

be,  as  far  as  possible,  what  she  has  been  accustomed  to.  If  she  is 

put  upon  an  unnecessarily  rich  diet,  and  leads  a  more  inactive  life 

than  before,  the  milk  is  apt  to  fail.  Two  meals  of  meat  in  the 

day,  and  about  a  pint  of  stout  or  beer,  if  she  is  accustomed  to  take 
alcohol,  may  be  given. 

Artificial  feeding. — A  large  part  of  the  mortality  of  hand- 
fed  children  in  the  lower  classes  is  due  to  the  fact  that  farinaceous 

food  is  frequently  given  within  the  first  few  months,  at  a  time 

when,  from  the  imperfect  development  of  the  salivary  glands,  the 

infant  has  little  or  no  power  of  digesting  starch.  In  general  only 

milk  should  be  given  for  the  first  six  months.  Goat's  milk  and 

asses'  milk  both  have  the  advantage  over  cows'  milk  in  a  closer 

resemblance  to  human  milk.  In  general,  however,  cow's  milk  will 

be  the  only  substitute  available.    The  object,  of  course,  is  to  make 
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the  substitute  resemble  human  milk  as  closely  as  possible.  The 

following  table  gives  the  average  per-centage  of  constituents 
 in 

each  : — 
Human.  Cow. 

Casein   3-0  4-6 

Butter   3-5  4-0 

Milk-sugar    4-6  3-8 

Salts    0-2  0-6 

The  per-centage  of  casein  and  butter  together  is  therefore  6  5  in 

human  milk,  8 -6  in  cows'  milk.  It  follows  therefore  that  cows' 
milk  may  be  reduced  to  about  the  same  strength  as  human  by 

adding  water  equal  to  one-third  of  the  milk  and  a  little  sugar.  But  it 

will  still  be  relatively  rather  too  rich  in  casein,  and  too  poor  in 

cream.  If  water  equal  to  one-half  the  milk  be  added,  the  proportion 

of  casein  will  be  about  right,  but  the  poorness  in  cream  will  be 

more  marked.  Since  the  digestion  of  the  casein  is  visually  the 

chief  difficulty,  the  rule  to  be  deduced  is  that  water  equal  to  one- 
half  the  milk  should  be  added,  provided  that  the  milk  is  of  average 

quality.  As  the  child  gets  older,  after  several  months,  if  there 

are  no  signs  of  difficulty  about  digesting  the  casein,  the  propor- 
tion of  water  need  not  be  more  than  one-third  of  the  milk.  It 

is  better  to  use  boiled  water  for  the  purpose.  It  is  a  common  mis- 
take to  add  too  much  water.  An  equal  part,  or  even  a  greater  pro- 

portion, of  water  is  often  added  to  milk  which  has  perhaps  been 
already  adulterated  with  water.  The  proper  proportion  of  sugar  is 
about  100  grains  to  half  a  pint  of  the  mixture,  if  water  forms 

one-third  of  it ;  86  grains  to  half  a  pint,  if  water  forms  only 
one-fourth  of  it.  Milk-sugar  is  of  course  the  best  to  use,  but, 
in  the  absence  of  it,  ordinary  white  sugar  may  be  added.  Practi- 

cally a  small  lump  may  be  dissolved  in  each  bottle  of  the  milk. 

The  milk  should  be  given  warm,  at  a  temperature  of  about  85°  to 
90°  F. 

The  difficulty  infants  find  in  digesting  the  caseine  depends  not 

only  upon  the  greater  proportion  of  it  which  exists  in  cows'  milk, 
but  upon  the  fact  that  the  caseine  coagulates  in  the  stomach  in 
larger  curds,  not  in  such  fine  flocculi  as  those  of  human  milk.  It  is 
therefore  more  difficult  of  digestion.  Some  remedy  for  this  may  be 
found  in  using  thin  barley  water  instead  of  plain  water  to  dilute 
the  milk.  This  prevents  the  curds  formed  from  being  so  large. 
This  plan  may  therefore  be  adopted,  if  the  infant  vomits  the 
curds  in  large  lumps,  or  if  undigested  curds  are  found  in  the o 
motions, 

The  milk  should,  if  possible,  be  obtained  from  one  cow,  and  be 
as  fresh  as  possible.    If  it  does  not  agree  the  cow  may  be  changed. 
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Boiling  the  milk  or  scalding  it  (heating  it  short  of  the  boiling  point) 
enables  it  to  be  kept  longer  without  turning  sour.  It  renders  it, 
however,  less  digestible,  and  also  more  constipating.  This  plan 
should  therefore  only  be  adopted  if  the  milk  cannot  be  got  fresh 
sufficiently  often,  or  if  the  infant  suffers  from  diarrhoea. 

Condensed  milk,  diluted  with  water,  has  the  advantage  that  the 
casein  does  not  clot  in  such  large  curds  as  that  of  fresh  milk.  It 
sometimes  agrees  better  therefore  for  a  time  when  the  infant  does 

not  digest  the  casein.  It  has  the  great  disadvantage  however  oi" 
containing  much  too  large  a  proportion  of  sugar.  Its  prolonged 
use  seems  unadvisable  on  this  account,  and,  though  fattening, 
appears  to  tend  toward  the  production  of  rickets.  Unsweetened 
condensed  milk,  which  may  now  be  obtained,  is  preferable,  but  will 

only  keep  about  a  day  after  the  opening  of  the  tin.  With  this 
a  little  sugar  should  be  added  at  the  time  of  use.  It  is  still 
commoner  with  condensed  than  with  fresh  milk  to  make  the  mixture 

too  weak.  Four  parts  of  water  to  one  of  milk  make  it  equal  in 

strength  to  fresh  milk,  not  reckoning  the  added  sugar.  For  the 

infant's  use,  therefore,  not  more  than  about  seven  or  eight  parts 
of  water  shotdd  be  added. 

If,  with  the  dilution  of  milk  here  recommended,  undigested  casein 
is  still  observed  in  the  motions,  more  Avater  may  be  used,  and  some 
fresh  cream  added  to  the  mixture,  with  sugar  in  somewhat  greater 

proportion. 
"  Artificial  human  milk  "  is  now  made  by  some  of  the  dairy 

companies  from  cows'  milk,  by  the  addition  of  cream,  freshly  pre- 

pared whey,  and  milk  sugar.  This  may  be  used  with  advan- 
tage, where  it  can  be  obtained. 

The  only  farinaceous  food  allowable  for  young  infants  is  Liebig' s 

food,  in  which  the  starch  is,  to  a  considerable  extent,  already  con- 

verted into  glucose  by  the  action  of  malt.  If  the  infant  will  not 

thrive  on  milk,  and  a  wet-nurse  is  not  available,  Liebig's  food  may  be 
tried.  Even  this,  however,  does  not  answer  so  well  before  the  third 

month  as  it  does  after  that  time,  when  the  salivary  glands  are 

beginning  to  be  active. 

In  bottle-feeding  the  most  scrupulous  cleanliness  is  of  essential 

importance.  The  food  should  be  prepared  fresh  each  time  of 

feeding  ;  bottle  and  tube  should  be  most  carefully  cleansed  and 

kept  in  water  when  not  in  use.  If  the  milk  cannot  be  obtained 

frequently  fresh,  to  each  bottle  of  milk  may  be  added  a  grain  or  two 

of  bicarbonate  of  soda,  to  correct  any  acid  reaction,  or,  if  the  infant 

has  any  tendency  to  diarrhoea,  a  little  lime-water.  Regularity
  oi 

meals  must  be  observed  as  with  breast-feeding.  The  infant  s
hould 

always  be  nursed  while  it  is  feeding.    The  nurse  must  nev
er  be 
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allowed  to  let  the  bottle  remain  in  the  cradle  with  the  infant  to 

soothe  it  to  sleep. 
When  the  child  is  seven  months  old,  one  of  the  farinaceous  foods 

which  contain  all  the  ingredients  of  wheat,  not  merely  starch,  should 
be  given  in  addition  to  the  milk.  From  this  time  it  is  well  to  give 

also  some  gravy,  or  beef-tea,  with  a  little  bread. 



CHAPTER  XIX. 

ABNORMAL  PREGNANCY. 

Ectopic  or  Extra-uterine  Fcetation. 

Under  the  head  of  abnormal  pregnancy  may  be  included  all 
cases  of  what  is  commonly  spoken  of  as  extra-uterine  fcetation,  but 

may  receive  the  more  widely  inclusive  term  of  "  ectopic  "  fcetation. 
By  this  is  meant  the  arrest  of  the  ovum  at  some  point  before  it  has 
reached  the  cavity  of  the  uterus.  Closely  allied  with  this  is  the 
development  of  the  ovum  in  one  hom  of  a  double  uterus,  when  that 
horn  is  so  rudimentary  that  pregnancy  cannot  go  on  in  a  normal 
course. 

Varieties. — The  ovum  may  either  escape  altogether  into  the 
peritoneal  cavity,  and  become  implanted  there,  or  it  may  become 
arrested  anywhere  in  its  course  between  the  Graafian  follicle  and 
the  uterine  cavity.  Hence  we  have  the  following  varieties  of 

ectopic  fcetation : — 1.  Abdominal  ;  2.  Ovarian ;  3.  Tubo-ovarian, 
when  the  ovum  is  contained  in  a  sac  formed  between  the  ovary  and 

the  pavilion  of  the  tube  ;  4.  Tubal  ;  5.  Tubo-uterine,  or  interstitial, 
when  the  ovum  is  arrested  in  that  part  of  the  tube  which  passes 

through  the  uterine  wall.  To  these  varieties  of  extra-uterine 
fcetation  must  be  added  ;  6.  Pregnancy  in  an  abnormal  uterus. 

Causation. — In  some  instances  obstacles  are  discovered  which 

may  have  impeded  the  course  of  the  ovum,  such  as  a  small  polypus 
at  the  mouth  of  the  Fallopian  tube,  or  a  fibroid  tumour.  It  is 

probable  that  in  many  cases  the  obstacle  may  consist  in  a  twisting 
of  the  tube  due  to  peritoneal  adhesions,  or  to  a  constriction  or 
atresia  of  the  tube.  Such  conditions,  however,  cannot  usually  be 

verified  by  autopsy  as  having  existed  prior  to  impregnation,  on 

account  of  the  great  alterations  produced  by  the  inflammation  set  up 

by  the  presence  of  the  extra-uterine  sac. 
Clinical  observation  tends  to  confirm  the  view  that  the  cause  is 

often  some  organic  obstruction  hindering  normal  pregnancy.  For 

the  subjects  of  ectopic  fcetation  are  rarely  very  young,  generally 
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over  thirty  years  old  ;  and,  in  many  cases,  they  have  either  lived 

for  years  in  sterile  marriage,  or  a  good  many  years  have  elapsed 
since  the  last  pregnancy.  There  is  another  curious  mode  of  origin 
which  appears  to  occur  in  women  who  have  not  shown  any  degree 
of  sterility  ;  namely,  the  interference  of  one  ovum  with  another  on 

their  way  to  the  uterus.  According  to  Dr.  Parry's  *  statistics,  twin 
pregnancies  are  at  least  four  times  as  common  in  extra-uterine 
as  in  normal  fcetation  ;  a  proportion  which  proves  that  some  causal 
relation  must  exist.  Generally  one  ovum  is  developed  inside  the 
uterus,  and  the  other  is  attached  in  the  peritoneal  cavity,  forming 
an  abdominal  fcetation.  It  appears  therefore  that  the  second  ovum 
may  be  obstructed  by  the  first  in  reaching  the  tube,  and  drop  in 
consequence  into  the  peritoneal  cavity. 

Pathological  anatomy. — The  pathological  anatomy  and 
usual  course  vary  in  different  varieties. 

Abdominal  faitation. — Of  this  there  are  two  varieties,  one  in 
which  the  ovum  escapes  from  the  grasp  of  the  tube,  becomes 
fertilised,  and  implanted  in  the  peritoneum ;  a  second,  in  which 
the  pregnancy  is  at  first  tubal  or  ovarian,  or  even  in  an  abnormal 

uterus,  the  sac  ruptures  at  an  early  stage,  the  embryo,' or  even  the 
entire  ovum,  escapes,  but  becomes  surrounded  by  adhesions,  and 
continues  to  develop.  Some  authorities  have  denied  the  occurrence 
of  primary  abdominal  fcetation.  Its  reality  is  established  by  the 
following  instances  : — 1.  A  few  well-established  cases  in  which  both 
ovaries  and  tubes  were  found  free  from  any  adhesions  and  distinct 
from  the  sac  (Parry)  ;  2.  Cases  in  which  the  foetus  is  found 
enclosed  only  in  its  own  thin  membranes,  without  any  adventitious 
sac,  the  placenta  being  attached  at  some  part  away  from  the  tubes 
and  ovaries,  as  in  the  recto-uterine  fossa.  Of  these  the  author  has  met 
with  one  t ;  3.  the  case  of  Kceberle',  in  which  the  uterus  had  been  re- 

moved by  hysterectomy  on  account  of  fibroid  tumour,  the  ovaries 
being  left,  an  opening  remained  through  the  cervix  by  which 
spermatozoa  reached  the  peritoneal  cavity,  and  abdominal  pregnancy 
followed  ;  and  that  of  Lecluyse,  in  which  a  fistulous  opening  re- 

mained in  the  uterus  after  Caesarian  section,  a  fecundated  ovum 
escaped  through  it,  and  abdominal  fcetation  resulted,  the  placenta being  found  attached  to  the  small  intestine.  In  abdominal  fcetation 
the  commonest  position  of  the  sac  is  in  the  retro-uterine  pouch  of peritoneum. 

Abdominal  pregnancy  generally  goes  on  to  an  advanced  period 
oi  gestation  or  even  to  full  term.  Usually  the  presence  of  the  ovum 
Seta  up  more  or  less  adhesive  peritonitis,  so  that  the  lymph  forms 

*  "  Extra-uterine  Pregnancy,"  by  Dr  Parry +  Obstet.  Trans.,  Vol.  XXTTT 
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an  adventitious  sac  around  it.  The  patient  is  thus  liahle  to  attacks 
of  peritonitis  throughout  pregnancy.  When,  at  an  advanced  stage, 
the  ovum  is  found  without  any  adventitious  sac,  the  explanation 
may  be  that  such  a  sac  was  formed  in  the  first  instance,  hut 
ruptured  early,  the  foetal  membranes  remaining  intact. 

In  this,  and  in  all  forms  of  extra-uterine  foetation,  the  uterus 
becomes  considerably  enlarged,  more  so  in  proportion  in  the  earlier 
months,  and  a  decidua  forms  within  it.  The  child  is  generally 
smaller  and  less  nourished  than  in  uterine  pregnancy.    It  may  die 

Fig.  105.— Uterus  and  foetus  from  a  case  of  abdominal  foetation. 

before  full  term,  but  generally  not  before  the  eighth  or  ninth 

month.  After  its  death,  the  contents  of  the  sac  may  become  de- 

composed, or  suppuration  may  occur  in  it.  The  patient  may  then 

suffer  from  septic  absorption.  The  decomposition  in  the  cyst, 

notwithstanding  the  exclusion  of  air,  is  probably  to  be  attributed  to 

o-erms  making  their  way  from  the  intestines,  which  are  often  in 

close  vicinity.  More  rarely  the  sac  may  rupture  into  the  perito
neal 

cavity,  or  hemorrhage  may  occur  from  partial  detachmen
t  of  the 

placenta,  the  blood  either  making  its  way  into  the  sac,  or, 
 if  there 

is  no  adventitious  sac,  reaching  the  general  peritoneal  cav
ity. 

When  full  term  is  reached,  if  the  child  is  alive  up  to  tha
t  tune, 

a  kind  of  sham  labour  takes  place  ;  uterine  co
ntractions,  accom- 

panied by  action  of  the  auxiliary  muscles  of  labour,  take  pl
ace,  and 

separate  and  expel  the  uterine  decidua.    This  
leads  to  a  sanguineous 
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discharge  lasting  several  days.  The  child  dies  within  a  few  da
ys 

from  the  onset  of  this  sham  labour.  In  other  cases  the  decidua 

is  expelled  before  the  full  term,  especially  if  the  child  has  died 

previously.  It  is  but  rarely  that  rupture  of  the  sac  is  caused  by  the 

sham  labour,  but  some  haemorrhage  may  take  place  into  it.  In 

most  cases,  after  death  of  the  child,  sufficient  decomposition  takes- 

place  in  the  sac  to  cause  inflammation  and  suppuration,  either  at 

once  or  after  some  interval.  Its  contents  may  then  escape  either 

externally,  by  the  rectum,  the  vagina,  or  the  bladder.  Of  these 

the  external  opening  is  most  favourable,  that  into  the  rectum  the 

commonest.  The  process  of  evacuation  may  be  prolonged  even  for 

years,  if  not  assisted  artificially,  the  bones  coming  away  piecemeal. 
Eventually  the  patient  may  recover. 

In  other  cases  decomposition  does  not  take  place,  but  the  fluid 

in  the  sac  is  absorbed,  and  the  foetus  becomes  mummified,  or  gradu- 

ally changed  into  adipocere.  The  sac  and  foetal  membranes  may  ' 
become  calcified  from  deposit  of  lime,  a  process  which  aids  im 

isolating  the  foetus,  and  rendering  it  innocuous.  In  somes  cases  the 
foetus  itself  becomes  more  or  less  calcified,  and  is  then  called  a 

"  lithopsedion."  Generally  only  the  integument  is  actually  hardened, 

but  deposit  of  lime  takes  place  in  the  interior  also.""'  A  mummified 
or  calcified  foetus  may  be  retained  for  many  years  (in  one  case  as- 
long  as  forty-nine  years)  and  other  pregnancies  may  occur  and  go  on 

to  a  normal  issue.  Inflammation  of  the  sac  is,  however,  liable  to- 
occur  at  any  time. 

Ovarian  fcetation. — The  possibility  of  ovarian  fcetation  has  been; 
denied.  It  is  undoubtedly  very  rare,  but  there  are  some  indispu- 

table cases  of  it  on  record.  In  this  case  the  Graafian  follicle  must 

have  ruptured  without  escape  of  the  ovum,  so  as  to  allow  the 
spermatozoa  access  to  the  ovum  in  situ.  The  opening  may  either 
become  closed  as  the  sac  grows,  or  a  part  of  the  ovum  may  escape 
through  it,  the  placenta  remaining  within  the  ovary.  In  the 
majority  of  cases  ovarian  pregnancy  leads  to  rupture  and  haemor- 

rhage before  the  third  or  fourth  month,  but  in  some  cases  the 

pregnancy  goes  on  to  full  term,  like  abdominal  pregnancy. 
Tubal  fcetation. — Tubal  fcetation  is  the  commonest  of  all  the 

varieties.  The  wall  of  the  tube  forming  the  sac  becomes  hyper- 
trophied  to  some  extent,  but  is  not  able  to  grow  with  the  ovum. 
It  therefore  becomes  thinned,  usually  at  the  part  furthest  from  the 
attachment  to  the  broad  ligament,  and  eventually  bursts,  causing: 
haemorrhage  which  is  severe  and  very  often  fatal.  The  rupture 
takes  place  usually  at  from  two  to  eight  weeks  growth,  more  rarely 
in  the  third  month  ;  a  few  cases  are  on  record  in  which  a  tubal' 

*  "Note  on  the  so-called  lithopuedion,"  by  Dr.  E.Barnes.  Obstet.  Trans.,  Vol.  XXTTT  . 



268 ABNORMAL  PREGNANCY. 

footation  is  supposed  to  have  gone  on  till  the  later  months,  or  even 
till  lull  term.  It  is  probable  that  rupture  is  sometimes  precipitated by  spasmodic  contraction  of  the  muscular  fibres  in  the  dilated  tube. 
The  embryo  alone,  or  the  whole  ovum,  may  escape  from  the  sac,  or the  whole  may  remain  within  it.    In  rare  cases  false  membranes 

Fig.  106.— Tubal  Fcetation, 

form  a  new  sac  around  the  escaped  embryo,  and  pregnancy  goes  on. 
If  the  patient  does  not  die  from  the  effect  of  shock  and  haemorrhage, 
peritonitis  is  set  up  by  the  effused  blood.  The  great  majority  of 
recorded  cases  have  been  fatal ;  but  it  is  probable  that  some  cases 

of  severe  retro-uterine  haematocele,  in  which  patients  recover,  are 
due  to  the  rupture  of  a  very  early  tubal  fcetation. 

Some  cases  of  tubal  fcetation  give  evidence  of  transperitoneal 
migration  of  the  ovum,  or  of  the  spermatozoa,  from  one  side  to  the 
other.  By  the  former,  those  cases  are  explained  in  which  the  corpus 
luteum  is  found  on  one  side  and  the  ovum  in  the  opposite  Fallopian 
tube  (see  Fig.  107,  p.  269)  .;  by  the  latter,  those  in  which  ovum 
and  corpus  luteum  are  on  the  same  side,  but  the  portion  of  tube 
between  ovum  and  uterus  rudimentary,  or  evidently  long  impervious. 
The  wandering  of  the  spermatozoa  across  the  peritoneal  cavity  by 
their  own  movements  is  not  surprising.  Nor  is  that  of  an  ovum,  if 
it  be  remembered  that  probably  many  ova  fail  to  reach  the  Fallopian 
tube,  and  that  some  of  these  may  happen  to  come  within  reach  of 
the  current  of  serum  produced  by  ciliary  action  toward  the  orifice 
of  the  opposite  tube. 

In  tubo-ovarian  fcetation  the  ovum  is  arrested  at  the  pavilion  of 
the  tube,  which  is  already  adherent,  or  which  becomes  adherent,  to 
the  ovary,  and  thus  forms  the  foetal  sac.  The  course  appears  to 
resemble  that  of  abdominal  fcetation. 

In  tubo-uterine  or  interstitial  fcetation,  where  the  ovum  is  arrested 

in  the  uterine  portion  of  the  tube,  the  .  sac  as  it  enlarges  most 
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frequently  projects  outwardly  at  the  angle  of  the  uterus,  be
comes- 

thinned  at  that  point,  and  ruptures  before  the  fourth  month.  More 

rarely  the  uterine  tissue  is  developed  sufficiently  to  allow  pregnancy 

Fig.  107.— Tubal  foetation,  with  the  corpus  luteum  in  the  ovary  of  the  opposite  side. 
The  decidua  is  partially  detached  from  the  uterine  cavity. 

to  go  to  full  term.  If  the  sac  is  near  the  uterine  cavity,  it  may 

bulge  into  'that  cavity,  and  then  the  ovum  may  escape,  or  be 
extracted,  through  the  natural  passage. 

In  all  the  forms  of  extra-uterine  foetation,  the  most  favourable 

result  is  for  the  embryo  to  die  at  an  early  stage.  This  appears  to- 
be  not  uncommon,  but,  in  most  cases  of  the  kind,  the  diagnosis  is 
never  absolutely  verified. 

Pregnancy  in  a  rudimentary  uterine  horn  closely  resembles  tubal 
foetation  in  its  clinical  course.  Kupture  and  fatal  haemorrhage 

usually  take  place,  not  at  cpiite  so  early  a  stage,  but  generally  not 
later  than  the  fourth  month.  In  an  ordinary  uterus  bicornis, 
pregnancy  proceeds  normally. 

Of  the  cases  in  which  one  foetus  has  been  in  the  uterus  and 

one  extra-uterine,  a  considerable  proportion  has  gone  on  to  full 
term  without  producing  grave  symptoms,  and  the  extra-uterine 
tumour  has  been  discovered  only  in  labour  or  after  delivery.  In 

some  the  extra-uterine  sac  has  ruptured,  or  hfemorrhage  has  taken 
place  internally.* 

The  placenta  in  extra-uterine  foetation.  —  In  tubal 
foetation,  at  a  very  early  stage,  large  cells,  like  decidual  cells,  are 
seen  in  the  inner  wall  of  the  tube,  though  less  abundantly  than  in 
uterine  pregnancy,  and  the  villi  become  attached  to  them  somewhat 

•  As  in  a  case  recorded  by  the  author.   Obstet.  Trans.,  Vol.  XXIII. 
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as  they  do  in  the  uterus.  No  such  complete  structure  as  the  uterine 
decidua  serotina,  however,  appears  to  he  formed.  In  abdominal 
fetation  continuing  to  the  later  months  it  is  not  positively  known 
whether  maternal  blood  spaces  are  formed  in  the  placenta  as  in 
uterine  pregnancy.*  From  the  great  and  persistent  bleeding  which 
follows  the  separation  of  the  placenta,  maternal  processes  containing 
large  vessels  must  be  incorporated  in  it.  It  is  probable,  however, 

that  no  complete  development  of  a  sinus  system  takes  place.  "With 
this  agrees  the  fact  that  the  placenta  is  often  thin,  but  spread  out 
over  a  large  surface. 

Symptoms. — In  tubal  pregnancy,  if  rupture  takes  place  early, 
the  first  sign  of  anything  wrong  is  often  the  sudden  attack  of 

.agonising  pain,  with  collapse  and  signs  of  internal  haemorrhage. 
There  may  or  may  not  have  been  arrest  of  menstruation,  and 
vomiting  or  other  signs  of  early  pregnancy.  If  rupture  is  deferred 
beyond  six  or  eight  weeks,  general  symptoms  of  pregnancy  usually 
exist,  and  attacks  of  acute  spasmodic  pain,  attributed  to  contractions 
of  the  tube,  often  occur.  Generally  there  is  amenorrhcea  for  a 

time,  but  irregular  discharges  of  blood  are  apt  to  take  place, 
especially  in  conjunction  with  the  spasmodic  pain.  In  abdominal 
pregnancy  the  general  signs  of  pregnancy,  including  amenorrhcea, 
are  present.  Sometimes  nothing  abnormal  is  noted  till  full  term,  or 
the  death  of  the  fetus.  More  frequently  unusual  abdominal  pain 
is  felt,  especially  on  movement  of  the  fetus ;  and  attacks  of 

peritonitis  may  occur.  After  death  of  the  fetus  there  are  fre- 
quently the  constitutional  signs  of  inflammation  of  the  sac, 

peritonitis,  and  septic  absorption.  There  may  be  previously 
irregular  bleeding  and  expulsion  of  a  uterine  decidua,  but  not  so 
frequently  as  in  tubal  fetation. 

Diagnosis; — Diagnosis  in  the  early  months  is  often  very 
difficult.  Tubal  fetation  may  be  suspected  if  there  are  general 

signs  of  early  pregnancy,  accompanied  by  attacks  of  spasmodic  pain, 

and  irregular  haemorrhage,  and  if  a  tumour  of  corresponding  size  is 

felt  at  one  side  of,  or  behind  the  uterus.  Ballottement  may 

possibly  be  discoverable  somewhat  earlier  than  in  normal  pregnancy, 

as  in  a  case  recorded  by  Professor  Thomas,  of  New  York.  The 

cervix  uteri,  in  the  early  months,  will  probably  resemble  that  of 

ordinary  pregnancy,  and  the  uterus  will  be  enlarged,  but  not  so 

globular  as  in  uterine  pregnancy.  Its  position  varies,  but  generally 

it  is  pushed  forward,  the  sac  lying  rather  behind  it.    If  there  is  a 

*  This  is  not  wonderful  when  it  is  remembered  that,  with  regard  even  to  the  normal 

placenta,  authorities  still  differ  as  to  whether  the  epithelium  covering  the  villi  is 
derived  from  the  mother  or  the  foetus,  and  some  even  deny  that  the  maternal  blood 
circulates  through  the  sinus  system  at  all  (Braxton  Hicks). 
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strong  presumption  in  favour  of  extra-uterine  pregnancy,  sufficient 
to  make  it  justifiable  to  run  the  risk  of  inducing  abortion,  the 

diagnosis  may  be  confirmed  by  passing  the  sound  repeatedly  into 

the  uterus,  and  making  out  that  it  is  empty.  The  use  of  a  tent  is  not 

so  safe,  as  it  appears  sometimes  to  be  the  starting  point  of  rupture 

or  inflammation  of  the  sac.  A  sudden  attack  of  faintness  and  col- 

lapse, with  signs  of  internal  haemorrhage,  commencing  with  sharp 

pelvic  pains,  will  justify  a  probable  diagnosis  of  ruptured  tubal  fceta- 
tion,  especially  if  menstruation  has  been  arrested  for  a  few  weeks. 

In  the  later  months,  when  the  foetation  will  generally  be  of  the 

abdominal  variety,  the  presence  of  a  living  foetus  will  be  ascer- 
tained by  auscultation  and  palpation.  A  souffle,  like  the  uterine 

souffle,  may  be  heard,  but  not  so  constantly  as  in  normal  pregnancy. 

The  difficulty  will  now  be  to  distinguish  between  extra-uterine  and 
uterine  pregnancy.  The  apparently  superficial  position  of  the 
fetus  is  an  unreliable  sign,  for  this  may  simply  result  from  thinness 
of  the  uterine  wall.  In  the  later  months  the  cervix  will  generally 
be  less  softened  than  in  normal  pregnancy,  but  in  some  cases  the 

softening  is  so  considerable  that  this  distinction  fails.  The  enlarge- 
ment of  the  uterus  does  not  continue  to  increase  beyond  three  or 

four  months.  The  diagnosis  may  be  made  absolute,  if  the  uterus' 
can  be  made  out  as  separate  from  the  sac  containing  the  foetus.  As 
before,  if  the  case  is  very  critical,  diagnosis  may  be  completed  by 
use  of  the  sound.  Recognition  of  a  piece  of  decidua  passed  from 
the  uterus  is  also  often  a  valuable  aid  to  diagnosis. 

In  the  case  of  combined  extra-uterine  and  riterine  pregnancy, 
diagnosis  from  pregnancy  complicated  by  a  tumour  is  very  difficult, 
and  can  only  be  made  by  recognising  foetal  life  in  both  tumours. 

If  the  patient  is  only  seen  after  the  death  of  the  foetus,  the  dis- 
tinction will  have  to  be  made  between  extra-uterine  foetation  and  an 

ovarian  or  uterine  tumour,  and  must  depend  chiefly  upon  a  history 
of  pregfiancy,  not  ending  in  delivery.  Since  histories  are  often 
unreliable,  it  may  be  impossible  to  make  an  absolute  diagnosis, 
except  by  exploratory  incision. 

Prognosis.— Extra-uterine  foetation  is  almost  always  fatal  to 
the  child,  and  very  dangerous  to  the  mother.  Almost  all  the  cases 
in  which  tubal  foetation  has  been  positively  ascertained  have,  until 
lately,  been  fatal  (97  per  cent,  Puech).  In  abdominal  foetation, 
reaching  the  later  months,  the  mortality,  though  less,  is  still  very 
high.  According  to  Parry,  it  was  52-6  per  cent,  in  183  cases  lefl 
mainly  to  Nature,  38-8  per  cent,  in  36  cases  treated  by  secondary 
abdominal  section.  Litzmann's  statistics,  which  include  more  recent 
cases,  give  a  mortality  of  4  2 -4  per  cent,  in  33  cases  of  secondary abdominal  section. 
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.  Treatment. — In  order  to  destroy  the  foetus  in  the  early  stage, 
various  means  have  been  used,  such  as  to  pass  through  it  shocks 
from  a  Leyden  jar,  or  a  Faradic  or  galvanic  current,  to  puncture 
the  sac  and  draw  off  the  liquor  amnii,  to  puncture  and  inject  morphia 
or  atropine.  Though  the  plan  of  puncturing  is  tempting,  yet, 
according  to  Parry,  the  mortality  after  its  use  is  as  high  as  77  per 
cent.,  and  the  foetus  not  always  killed.  It  may  be  that  puncture 
with  a  very  fine  trocar,  or  aspirating  needle,  under  antiseptic  pre- 

cautions, either  with  or  without  injection  of  morphia,  may  in  future 
be  established  as  judicious  treatment ;  but  it  has  not  yet  been 
proved  by  experience  to  be  so.  If  the  fcetation  is  diagnosed  as 

tubal,  and  not  beyond  about  two.  months'  development,  it  is  pro- 
bable that,  in  the  hands  of  a  skilled  specialist  in  abdominal  sur- 

gery, an  exploratory  incision  through  the  abdominal  wall  is  safer  and 
better  treatment,  for,  at  that  stage,  it  may  be  expected  that  the 
whole  sac  will  be  free  from  adhesion,  and  capable  of  removal. 
Repeated  use  of  a  strong  Faradic  current,  one  pole  being  applied 
close  to  the  sac  by  rectum  or  vagina,  the  other  placed  on  the 
abdominal  wall,  has  been  reported  as  successful  in  causing  the  death 
of  the  ovum  in  two  or  three  cases.  This  plan  may  be  tried  without 
much  risk. 

If  there  are  symptoms  of  rupture  and  haemorrhage,  the  correct 
treatment  is  to  perform  abdominal  section,  sponge  out  the  blood, 
and  arrest  the  bleeding.  Within  the  first  two  months  or  so  of  tubal 
fcetation,  it  will  probably  be  possible  to  transfix  the  base  of  the 
sac  with  an  aneurism  needle,  armed  with  carbolised  silk  as  used 

for  ovariotomy,  tie  it  in  two  or  more  loops,  and  remove  the  sac  as  a 
whole.  This  treatment  has  been  long  recognised  as  the  proper 

one,  and,  of  late,  life  has  been  actually  saved  by  it.  If  the  preg- 
nancy has  passed  beyond  the  fourth  month,  and  is  therefore  probably 

abdominal,  it  is  best  to  adopt  expectant  treatment,  merely  keeping 

the  patient  a  good  deal  at  rest. 
As  the  full  term  approaches,  the  question  arises  whether  it  is 

desirable  to  perform  abdominal  section  while  the  child  is  alive. 

Although  Mr.  Jessop*  by  this  treatment  succeeded  in  saving  a 
mother  and  child,  yet  the  general .  results  have  been  much  more 

fatal  than  the  expectant  plan,  and  even  the  children  are  not  always 

saved.  According  to  Lusk's  analysis  of  Parry's  and  Litzmann's 
statistics,  only  one  patient  out  of  twenty-four  recovered.  It  is  now 

the  accepted  principle  to  leave  the  placenta  untouched  at  the  opera- 
tion as  far  as  possible,  since  the  attempt  to  separate  it  generally 

causes  fatal  hemorrhage,  the  placental  site  being  unable  to  contract. 

•  Obstct.  Trans.,  Vol.  XVECt. 
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and  close  the  vessels.  But  this  does  not  avoid  all  the  difficulties. 

The  placenta  has  to  decompose  and  come  away.  Not  only  does 
this  involve  a  risk  of  septic  absorption,  but  haemorrhage  may  take 

place  on  the  separation,  even  weeks  after  the  removal  or  death  of 
the  fcetus.  Again,  the  foetus  may  be  found  enclosed  only  in  its  own 
thin  membranes,  which  cannot  be  stitched  to  the  abdominal  wall, 

and  septic  matter  from  the  placenta  will  then  enter  the  general 
peritoneal  cavity.  At  present,  therefore,  the  wisest  plan  appears  to 
be  to  keep  the  patient  perfectly  quiet,  give  opiates,  and  await  the 

death  of  the  fcetus.  Even  afterwards,  if  the  patient's  condition  is 
tolerably  satisfactory,  it  is  preferable  to  wait  four  or  even  six  months 
to  allow  the  circulation  at  the  placental  site  to  become  contracted. 
Secondary  abdominal  section,  after  such  an  interval,  gives  better 

results  than  waiting  for  nature  to  evacuate,  even  according  to  Parry's 
statistics.  With  the  improved  skill  in  abdominal  surgery  better 
results  still  may  be  hoped  for. 

If,  however,  the  constitutional  condition  of  the  patient  becomes 

very  grave,  either  just  after  full  term  or  earlier,  a  condition  generally 
due  to  decomposition  and  inflammation  in  the  sac,  immediate  opera- 

tion may  give  the  only  chance  of  life.  In  a  doubtful  case  it  is  a 
gain  if  even  four  or  six  weeks  can  be  allowed  to  elapse  after  the 
death  of  the  fcetus. 

Operation. — The  incision  should  generally  be  made  in  the  median 
line  like  that  for  ovariotomy.  If,  however,  there  is  any  reason  to 
suspect  that  the  placenta  is  situated  there,  it  may  be  made  over  the 
most  prominent  part  of  the  foetus.  The  foetus  is  to  be  extracted  by 
the  head  or  by  the  leg,  and  the  contents  of  the  sac  sponged  out. 
Sometimes  the  sac  may  be  opened  without  opening  the  general  peri- 

toneal cavity,  otherwise  any  superabundant  portion  of  the  sac  is  to 
be  cut  away  and  the  rest  stitched  to  the  edges  of  the  wound.  The 
upper  part  of  the  wound  is  to  be  closed,  so  that  the  peritoneal  cavity 
is  shut  off,  but  about  two  inches  are  to  be  left  open  at  the  lower 
extremity  to  aUow  free  drainage  from  the  sac.  The  funis  may  be 
fixed  in  the  opening,  the  superabundant  portion  of  it  being  cut 
away  after  ligature,  the  placenta  left  untouched.  The"  sac  may then  be  washed  out  with  antiseptics  from  time  to  time,  and  the 
placenta  removed  piecemeal  when  it  begins  to  break  up,  which  it 
generally  does  in  about  a  week.  If  bleeding  occurs  on  its  separation, 
it  is  better  to  remove  the  whole  and  apply  pressure  or  styptics. 
At  the  operation  itself,  if  the  placenta  is  unavoidably  wounded 
being  situated  on  the  abdominal  waU,  it  maybe  necessary  to  stop 
bleeding  from  it  by  application  of  subsulphate  or  perchloride  of 
iron.  If  the  foetus  is  only  enclosed  in  its  own  thin  membranes, 
there  appears  to  be  no  chance  of  isolating  the  placenta,  and  all  that T 
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can  be  done  is  to  place  a  drainage-tube  in  the  wound,  leading down  to  it. 

In  a  case  of  doubtful  diagnosis,  when  the  patient  is  first  seen 
some  months  or  more  after  the  full  term  of  the  supposed  pregnancy, 
the  right  treatment,  as  a  rule,  is  to  clear  up  the  diagnosis  by- 
exploratory  incision.  The  fetus  or  the  tumour,  as  the  case  may 
be,  can  then  generally  be  removed. 

When  the  sac  has  suppurated,  and  bones  begin  to  escape  either 
externally,  or  through  some  internal  cavity,  as  the  rectum,  vagina, 
or  bladder,  nature  should  be  aided  in  the  evacuation.  So  far  as 

possible,  the  opening  should  be  eularged  by  stretching  rather  than 
cutting.  For  this  purpose,  tents  will  sometimes  be  found  useful. 
An  anaesthetic  being  given,  the  bones  may  then  be  extracted  by 
finger  or  forceps. 

In  some  cases,  an  extra-uterine  foetus  has  been  successfully 

removed  through  the  vagina.  This  operation  should  only  be  under- 
taken when  the  sac  bulges  toward  the  vagina,  and  when  some 

fcetal  part  can  be  felt  at  the  accessible  portion  of  it.  This  will 
give  some  security  that  the  placenta  is  not  situated  there.  In 
the  absence  of  such  evidence,  it  is  very  likely  to  be  found  so 

placed.  The  sac  may  be  opened  by  the  knife  of  the  galvano- 
cautery  to  diminish  the  risk  of  hemorrhage.  This  method  will 
not,  however,  avail  to  do  so,  if  the  placenta  is  the  part  first 
encountered.  The  placenta  should  be  left  untouched  as  in  the  case 
of  abdominal  section.  The  sac  should  be  regularly  washed  out 

with  antiseptics,  and  it  may  be  useful  to  insert  a  large  drainage- 
tube  into  it. 



CHAPTER  XX. 

DISORDERS  OF  PREGNANCY  DUE  TO  REFLEX  AND 
MECHANICAL  CAUSES. 

The  disorders  of  pregnancy  may  be  divided  into  four  classes — 

(1).  Those  arising  from  reflex  nervous  influence,  associated  with 

the  changes  in  the  nervous  centres  induced  by  pregnancy,  and  the 

general  changes  in  nutrition  which  it  causes.  (2).  Those  which 

result  from  mechanical  effects.  (3).  Morbid  conditions  of  the 

uterus  and  ovum.  (4).  Diseases  independent  of  pregnancy,  but  of 
such  a  nature  that  the  disease  is  influenced  by  the  pregnancy,  or  the 

course  of  pregnancy  by  the  disease.  In  some  cases,  such  as 
puerperal  convulsions,  the  disease  may  have  a  complex  causation, 
depending  upon  more  than  one  of  the  above  causes. 

Many  of  the  disturbances  which  come  under  the  first  class  are 
exaggerations  of  those  reflex  symptoms  of  pregnancy  which  may  be 
regarded  as  normal,  or  scarcely  morbid.  They  depend  not  only 
upon  the  presence  of  a  certain  source  of  irritation  in  the  pregnant 
uterus,  but  upon  the  increased  irritability  of  the  nervous  centres, 
which  is  associated  with  pregnancy.  This  increased  irritability 
itself  may  be  regarded  as  physiological,  when  within  due  limits,  but, 
in  persons  of  highly  excitable  neurotic  temperament,  it  may  become 

excessive.  The  process  of  labour  calls  for  unusual  discharges  of 
central  nerve  energy  under  the  reflex  stimulus  of  the  pelvic  nerves. 
In  preparation  for  this,  the  nervous  centres  acquire  an  increased 

tendency  to  discharge  energy  by  an  eccentric  stimulus.  When  any 
morbid  tendency  exists,  which  at  other  times  may  remain  in 
abeyance,  there  is  undue  instability  of  the  centres,  and  the  dis- 

charges may  take  a  morbid  form,  such  as  hysterical  manifestations, 
neuralgia,  vomiting,  or  convulsions. 

Nausea  and  vomiting. — The  well-known  morning  sickness, 
which  is  generally  chiefly  observed  in  the  second,  third,  and  fourth 
months,  and  passes  off  in  the  later  months,  has  been  already 
described  among  the  signs  of  pregnancy.  But  in  some  cases  the 
neurosis  takes  a  much  more  severe  form.  The  vomiting  may  not 
be  limited  to  the  morning,  but  occur  at  all  times  in  the  day,  and 
it  may  persist  in  the  later  months  of  pregnancy.    In  extreme  cases 

t  2 
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all  food  taken  may  be  quickly  rejected.  There  may  also  be,  in 
addition,  such  a  continual  feeling  of  nausea  that  all  appetite  is 
destroyed. 

Causation. — The  disorder  is  to  be  regarded  as  one  of  the  reflex 
neuroses  associated  with  the  increased  irritability  of  nervous  centres. 
The  special  source  of  irritation  appears  to  be  the  stretching  of  the 
fibres  of  the  uterus  by  the  growing  ovum.  Thus  vomiting  is  more 
marked  in  primiparse,  in  whom  the  resistance  to  expansion  may  be 
presumed  greater  ;  and  it  has  sometimes  been  found  to  be  excessive 
in  cases  where  there  has  been  an  unusually  rapid  expansion,  such 
as  those  of  twin  pregnancy,  hydrops  amnii,  or  hydatidiform  mole. 
Again,  vomiting  is  sometimes  found  to  cease  when  the  foetus  dies, 
although  it  is  retained  for  a  time  within  the  uterus.  Women  who 

suffer  severely  in  this  way  are  generally  those  of  highly  susceptible 
neurotic  temperament.  Frequently  they  have  previously  suffered 
from  some  uterine  disturbance,  such  as  dysmenorrhoea.  Some 

authorities  have  ascribed  the  cause  of  excessive  vomiting  in  preg- 
nancy to  special  morbid  conditions  of  the  gravid  uterus,  such  as 

anteflexion,  or  inflammation  and  erosion  of  the  cervix.  Erosion  of 
the  cervix,  however,  is  more  common  in  multiparse,  as  the  result  of 
previous  parturition,  while  vomiting  is  more  marked  in  primiparse. 
None  of  these  explanations  can  be  accepted  as  being  generally  true. 
But  it  must  be  admitted  that  the  neurosis  may  be  aggravated  by 

any  morbid  condition  of  the  uterus  which  would  render  the  uterine 
nerves  more  susceptible  to  irritation,  whether  this  be  previous 
endometritis  or  metritis,  inflammation  of  cervix,  grave  displacement, 
or  any  other  condition. 

In  some  instances,  painful  emotion  or  sudden  mental  shock  is  the 

starting  point  of  a  very  severe  kind  of  vomiting.  In  other  cases, 

the  tendency  to  vomiting  due  to  chronic  dyspepsia,  especially  that 

produced  by  alcoholism,  or  Bright's  disease,  is  added  to  the  effect  of 
pregnancy,  and  greatly  aggravates  it. 

In  some  of  those  rare  cases  in  which  the  vomiting  of  pregnancy 

terminates  fatally,  degeneration  of  the  cells  of  liver  and  kidneys  has 

been  described  as  discovered  post  mortem.  On  this  ground  it  has 

been  supposed  that  such  fatal  cases  of  vomiting  are  altogether 

different  in  their  nature  and  causation  from  the  milder  degree  of 

the  vomiting  of  pregnancy.  It  may  be  however  that,  even  in  such 

cases,  the  same  causation  may  be  at  work,  but  that  the  degeneration 

of  viscera  predisposes  to  the  fatal  result. 

Symptoms  and  course. — In  some  cases,  although  the  vomiting  is 

excessively  distressing,  yet  the  general  nutrition  does  not  seem  to 

suffer  much.  This  is  especially  the  case  when  the  vomiting  is  not 

continued  throughout  the  whole  day.  In  more  severe  cases,  symptoms 
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of  starvation  appear.  The  patient  becomes  emaciated  and  weak,  the 

tongue  glazed  and  irritable,  the  urine  scanty,  the  breath  foetid,  and 

often  there  is  a  want  of  sleep.  In  the  later  stages  elevation  of 

temperature  or  delirium  may  occur.  In  some  cases  the  urine 

becomes  albuminous.  The  depravation  of  the  blood  and  general 

weakness  predispose  to  septicemia,  which  is  liable  to  arise  after 

either  spontaneous  or  induced  abortion.  Spontaneous  abortion  is 

apt  to  be  deferred  until  the  patient  is  almost  moribund,  and  does 

not  then  save  her  life.  If  it  occurs  before  symptoms  are  very  grave, 

she  generally  quickly  recovers. 

Prognoses. — Cases  which  endanger  life  are  very  rare  in  com- 

parison with  the  number  of  women  who  suffer,  but  they  are  not 

absolutely  so  excessively  uncommon.  McOlintock  collected  nearly 

50  fatal  cases  ;  Gueniot  46  ;  E.  Barnes  had  himself  seen  9.  When 

the  pulse  rises  above  120,  when  delirhvm  occurs,  or  diarrhoea  super- 
venes at  a  severe  stage,  the  danger  is  great. 

Treatment. — In  mild  cases,  in  which  simply  the  ordinary  morning 
sickness  is  unusually  troublesome,  it  is  important  that  the  patient 
shovdd  take  a  little  food  before  getting  up.  This  relieves  the 
exhaustion  which  may  promote  the  instability  of  the  nerve  centres, 
and  gives  the  stomach  occupation  in  a  right  direction. 

Constipation,  when  it  exists,  should  be  treated.  When  there  is 
a  fotd  tongue,  a  dose  of  calomel  occasionally  is  of  service,  and 
bismuth  with  bicarbonate  of  soda,  or  bicarbonate  of  potash  with 

calumba  and  hydrocyanic  acid  may  be  given  before  food.  Often  an 

acid  with  a  vegetable  bitter  after  food  *  assists  digestion  and  relieves 
vomiting.  If  any  special  lesion,  such  as  severe  granular  inflamma- 

tion of  the  cervix,  exists,  the  effect  of  local  treatment  to  it  should 

be  tried.  "Drugs  innumerable  have  been  recommended,  and  not  un- 
frequently  all  are  found  to  fail.  Among  these  may  be  mentioned 
effervescing  mixtures  with  hydrocyanic  acid,  pepsin  or  ingluvin  after 
meals,  oxalate  of  cerium,  which  may  be  given  in  doses  of  from  five 
to  ten  grains,  creosote,  tincture  of  nux  vomica,  vinuni  ipecacuanhae 
in  doses  of  one  minim  every  hour  or  every  two  hours,  compound 
pyroxylic  spirit  in  five  minim  doses,  caffeine,  nitrite  of  amyl  by 
inhalation.  Among  the  most  likely  to  be  useful  are  remedies  which 
are  found  to  be  of  value  in  sea-sickness,  such  as  bromide  of  potas- 

sium in  full  doses,  and  nitro-glycerine  in  tablets,  containing  each 
-j-^o  grain.  Iced  champagne  with  milk  is  sometimes  retained,  but  if 
there  is  any  suspicion  of  tendency  to  alcoholism,  recourse  to  alcohol 
as  a  remedy  should  be  checked,  since  it  aggravates  the  complaint. 

In  severe  cases  position  and  diet  should  be  specially  attended  to. 

•  Acid  nitro-hydrochlor.  Oil.  Ill  xv. ;  Tinct.  Gentian,  co.  3j. ;  Aq.  ad  Sj. 
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The  patient  should  be  kept  recumbent,  and  liquid  nourishment 
should  be  given  at  short  intervals,  only  a  spoonful  at  a  time.  Iced 
milk  with  soda-water  or  barley-water,  or  meat  jelly,  may  be  tried. 
Fifteen  minims  of  tincture  of  opium,  given  by  rectum,  or  a  small 
subcutaneous  injection  of  morphia,  are  often  useful ;  but,  with  a 
patient  susceptible  to  morphia,  this  may  rather  do  harm.  Atropia, 
given  by  subcutaneous  injection,  sometimes  appears  to  be  of  more 
use  than  any  other  remedy.  In  other  cases  small  doses  of  morphia 
given  by  the  mouth,  and  repeated  whenever  vomited,  prove  of  great 

use.  Counter-irritation  over  the  stomach  sometimes  does  good,  and 

some  recommend  Chapman's  spinal  ice-bag,  applied  to  the  cervical 
vertebrae.  The  patient  should  not  be  allowed  to  become  much 
emaciated  before  recourse  is  had  to  nutrient  enemata.  These  should 

either  consist  of  artificially  digested  food,  or  pancreatic  extract 

should  be  added  to  them  to  procure  digestion  in  the  rectum.* 
The  most  radical  treatment  is  of  course  the  induction  of  abortion. 

But  before  having  recourse  to  this,  if  danger  is  not  too  extreme,  it 
is  often  worth  while  to  try  the  plan  recommended  by  the  late 
Dr.  Copeman,  of  Norwich,  namely,  dilatation  of  the  cervical  canal. 
If  the  cervical  canal  is  already  somewhat  patulous,  this  may  be 
effected  by  pressing  the  index  finger  into  it ;  if  not,  metallic  bougies 
may  be  passed  into  the  canal,  but  not  farther  than  just  up  to  the 
internal  os.  This  remedy  must  be  regarded  as  an  empirical  one. 

The  only  rational  explanation  of  it  is,  that  the  uterine  tension  acts 
especially  on  the  nerves  about  the  internal  os,  and  that  its  effect  is 
diminished  by  partial  dilatation  of  that  orifice.  Since  any  effectual 
dilatation  of  the  cervix  has  a  strong  tendency  to  bring  on  abortion, 
this  treatment  should  only  be  adopted  when  the  case  is  serious 

enough  to  justify  such  a  risk  ;  and  it  should  therefore  be  preceded 

by  a  consultation. 

Abortion  should  be  induced  only  when  the  mother's  life  is 
endangered.  It  is  often  necessary  to  resist  the  desire  of  the  patient 

herself,  who  may  be  greatly  wearied  by  the  vomiting,  and  perhaps 

may  prefer  not  to  have  a  riving  child.  If,  however,  the  pulse,  the 

tongue,  and  the  degree  of  emaciation  denote  danger,  interference 

should  not  be  put  off  too  long ;  otherwise  it  may  fail  to  save  life, 

and  the  patient  may  sink  from  exhaustion  or  septicaemia  shortly 

after  the  abortion  is  completed.  It  is,  of  course,  an  absolute  rule 

that,  for  the  protection  of  the  medical  man  himself,  a  consultation 

should  be  held  before  this  step  is  decided  upon.  If  the  operation  is 

not  undertaken  too  late,  cessation  of  the  vomiting  generally  soon 

follows,  and  may  be  attained  even  before  the  uterus  is  completely 

•  Mix  equal  parts  of  hot  thick  water-gruel  and  cold  milk.  Add  Benger's  Liquor 
Tancreaticus  3ij.  to  Jviij.  of  the  mixture,  with  which  an  egg  may  also  be  beaten  up. 
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emptied.  The  method  of  procedure  in  inducing  abortion  will  be 
described  in  Chapter  XXX. 

Other  digestive  disturbances. — Besides  vomiting,  other 

forms  of  digestive  disturbance,  such  as  pyrosis,  heartburn,  and 

flatulence  are  common.  Occasionally  diarrhoea  is  set  up,  and  this 

may  call  for  treatment,  especially  on  account  of  its  tendency  to  lead 

to  abortion  or  premature  labour.  The  more  common  tendency  is  to 

constipation,  which  is  partly  due  to  the  enlarged  uterus  mechanically 

interfering  with  intestinal  movements.  Laxatives  will  be  required, 

especially  if  the  patient  suffers  from  varicose  veins,  or  swelling  of  the 

feet,  conditions  which  are  aggravated  by  constipation.  The  pill  re- 
commended at  p.  254  may  be  taken  at  night  when  required,  or  a 

moderate  dose  of  the  compound  liquorice  powder,  or  a  small  dose  of 
saline.    Sometimes  enemata  are  found  preferable  to  aperients. 

Salivation.— Salivation  is  a  somewhat  rare  neurosis,  but  some- 
times it  is  not  only  very  annoying  to  the  patient,  but  exhausting  by 

its  profusion.  It  may  be  combined  with  vomiting,  and,  like 
vomiting,  it  is  generally  most  marked  in  the  second,  third,  and 
fourth  months.  It  is  apt  to  resist  remedies.  Astringent  mouth 
washes,  tannin  lozenges,  and  the  like,  may  be  tried  ;  also  iodide  of 
potassium,  for  its  influence  upon  gland  activity,  or  belladonna,  for 
its  special  effect  on  the  salivary  glands.  Subcutaneous  injections  of 
atropia  near  the  glands  have  been  recommended. 

Anaemia. — A  certain  degree  of  poorness  of  the  blood  in  red 
corpuscles  is  the  ordinary  rule  in  pregnancy,  but  in  some  cases  the 
degree  of  anaemia  becomes  excessive,  especially  when  nutrition 
is  interfered  with  by  vomiting  and  other  digestive  disturbances. 
Anaemic  bruits  are  heard  in  the  heart  and  arteries,  and  the 
uterine  souffle  becomes  unusually  loud.  The  watery  condition 
of  the  blood  may  lead  to  oedema,  in  the  absence  of  any  albumi- 

nuria. This  oedema  extends  to  face  and  upper  parts  of  the  body, 
but  is  much  more  marked  in  parts  where  the  effect  of  pressure  on 
the  veins  is  also  operative,  that  is  to  say,  in  the  legs  and  vulva. 
In  rare  cases  the  anaemia  assumes  the  character  which  has  been 

termed  "pernicious,"  and  tends  to  a  fatal  result.  A  very  large 
proportion  of  such  cases  have  ended  in  death,  even  when  preg- 

nancy has  been  brought  to  a  premature  close  spontaneously  or artificially. 

Treatment.— The  first  principle  in  treatment  is  to  improve  the 
general  condition  by  nutritious  and  easily  digestible  diet,  especially 
meat,  when  it  can  be  taken.  When  practicable,  the  digestive 
powers  should  also  be  stimulated  by  a  due  amount  of  fresh  air,  and 
gentle  exercise.  Iron  should  be  given  without  hesitation';  re- duced iron,  if  the  vegetable  salts  are  not  easily  tolerated.  In  cases 
m  which  iron  fails  to  do  good,  arsenic  or  phosphorus  in  addition 
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has  been  recommended.  In  rare  and  extreme  cases,  induction  of 
abortion  or  premature  labour  may  be  called  for.  When  the 
anaemia  appears  to  have  the  progressive  or  pernicious  character, 
this  step  should  not  be  too  long  deferred. 

Neuralgia. — Neuralgic  pain  is  common  in  pregnancy,  and 
may  be  regarded  as  partly  a  reflex  neurosis,  partly  the  result  of 
anaemia  or  impaired  nutrition.  In  the  case  of  toothache,  it  often 
results  from  the  fact  that  caries  of  the  teeth  is  more  liable  to  occur 

during  pregnancy.  Besides  faceache,  the  most  common  neuralgias- 
are  headache  and  mammary  and  intercostal  pain. 

Treatment. — In  the  case  of  carious  teeth,  extraction  or  stopping, 
according  to  circumstances,  should  not  be  deferred  on  account  of 

the  pregnancy.  For  simple  neuralgia,  iron  and  quinine  are  the 
most  valuable  drugs.  The  latter  may  often  be  given  in  large 
doses.  Opium  and  morphia  should  be  avoided  as  far  as  possible. 
For  the  immediate  relief  of  toothache  or  facial  neuralgia,  tincture 
of  gelsemium  may  be  given  in  doses  of  ten  or  fifteen  minims. 
Outward  applications,  such  as  linimentum  aconiti,  are  often  useful. 

Cough,  dyspnoea,  palpitation,  and  syncope. — Cough  in 
pregnancy  is  frequently  of  a  spasmodic  and  reflex  character,  like 
that  which  occurs  in  hysterical  subjects.  Dyspnoea  and  palpitation, 
in  the  absence  of  any  cardiac  affection,  may  be  partly  reflex,  and 

partly  the  result  of  anaemia.  Dyspnoea  in  the  later  months- 
generally  depends  in  part  upon  the  downward  movement  of  the 

diaphragm  being  limited,  although  the  actual  capacity  of  the  chest  is- 

now  known  not  to  be  diminished  in  pregnancy.  Syncope  in  preg- 
nancy often  does  not  mean  actual  failure  of  the  heart,  but  is  rather 

of  the  nature  of  the  apparent  fainting  which  is  closely  allied  to- 
hysteria.  There  is  a  semi-unconscious  condition,  which  may  last 
for  a  considerable  time,  but  no  grave  alteration  of  the  pulse. 

Treatment. — If  drugs  are  required  for  the  cough,  antispasmodics, 
such  as  belladonna  and  bromide  of  potassium,  should  be  given. 

For  the  other  neuroses  above  mentioned,  good  diet  and  tonic 

treatment,  especially  iron,  are  the  chief  remedies.  If  there  is- 

dyspnoea,  care  shoidd  be  taken  that  the  clothing  is  loose  enough. 

For  attacks  of  "  fainting,"  alcohol  should  be  avoided,  but  ether  or 

aromatic  spirit  of  ammonia  may  be  given.  Anti-hysterical  reme- 
dies, such  as  valerian,  may  also  be  tried. 

Eruptions. — Various  eruptions  appear  occasionally  to  have  a 

causal  relation  with  pregnancy,  as  they  do  sometimes  with  disturb- 

ances of  uterus  and  ovaries  apart  from  pregnancy.  The  chief  of 

these  are  acne,  eczema,  and  urticaria.  A  special  title  of  "  herpes- 

gestationis"  has  been  given  to  an  eruption  of  groups  of  vesicles  on 

the  limbs  and  buttocks.*  A  more  severe  form  of  this,  becoming 

*  Bulkley  in  Amer.  Journ.  of  Obstet.,  Vol.  VI. 
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pustular,  and  in  several  cases  ending  fatally,  "  impetigo
  herpeti- 

formis," has  been  described  by  Hebra.*  The  treatment  of  these 

eruptions  must  be  conducted  on  general  principles. 

Pruritus.— In  rare  cases  general  pruritus  of  the  skin  exists  as-
 

a  neurosis.  Pruritus  of  the  vulva  is  comparatively  common.  It  is- 

promoted  by  the  local  venous  congestion,  but  most  frequently  has 

a  starting  point,  either  in  some  eczema  of  the  part  affected,  or 

in  the  irritation  of  an  acrid  leucorrhoeal  discharge  from  cervix  or 

vagina. 

Treatment— In  pruritus  of  the  vulva,  any  source  of  leucorrhoea 

should  be  treated,  and  the  syringe  used  frequently  to  wash  away  the 

discharge.  The  bowels  should  be  kept  acting  freely.  As  lotions- 

to  be  applied  directly  to  the  affected  surface,  solution  of  borax 

(gr.  x.  ad  3j.),  the  liq.  plumbi  subacetatis  dil.,  solution  of  carbolic- 

acid  (gr.  ij. — iv.  ad  3J'.),  and  especially  one  of  perchloride  of  mercury 

(gr.  ij  ad  3j.)  may  be  tried.  Glycerine  (5j.  ad  3]'.),  and  hydro- chlorate  of  morphia  (gr.  ij.  ad  or  dilute  hydrocyanic  acid 

(5ss.  ad  3J.),  or  a  combination  of  the  two,  may  also  be  added  for 

greater  sedative  effect.  When  the  irritating  effect  of  leucorrhoea 
seems  to  be  the  chief  cause  of  trouble,  the  vulva  may  be  protected 

with  vaseline,  to  which  acetate  of  lead  (gr.  xxx.  ad  3j.)  and  hydro- 
chlorate  of  morphia  (gr.  x.  ad  3j.)  may  be  added. 

Chorea. — Chorea  is  not  a  common  complication  of  pregnancy,, 
but,  after  the  age  of  childhood,  it  is  relatively  much  commoner  in 

conjunction  with  pregnancy  than  apart  from  it,  so  that  there  is  no' 
doubt  that  pregnancy  is  a  strong  predisposing  cause.  Hence  the 
occurrence  of  chorea  in  a  young  woman  should  always  raise  the 

question  whether  pregnancy  exists.  Not  only  does  pregnancy  pre- 
dispose to  chorea,  but  the  very  grave  or  fatal  cases  of  chorea  re- 
corded have  been  frequently  those  associated  with  pregnancy  ;  and, 

in  general,  with  this  complication,  the  disease  is  much  more  likely 
to  prove  very  severe  as  regards  the  violence  of  the  motions,  to  lead 
to  bodily  wasting  or  paresis,  and  to  be  accompanied  with  mental 
disturbance,  leading  on,  in  some  cases,  even  to  mania.  It  is  there- 

fore to  be  regarded  much  more  seriously  than  the  ordinary  chorea 
of  children. 

The  immediate  and  essential  cause  of  the  chorea  of  pregnancy,, 
as  of  chorea  in  general,  is  not  yet  fully  ascertained.  But  it  cannot 
be  doubted  that  pregnancy  promotes  the  disease  in  two  ways,  first, 
as  a  cause  of  reflex  irritation,  and  secondly,  by  impoverishment  of 
the  blood.  The  element  of  mental  emotion,  well  known  as  an 
occasional  starting  point  of  chorea,  is  also  added  in  some  cases,  as- 
when  an  unmarried  girl  has  become  pregnant.  Those  who  suffer 

*  Wien.  Mod.  Woch.,  1872.  No.  48. 
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Irom  chorea  in  pregnancy  are  generally  young  prhniparse,  who 
have  either  suffered  from  the  disease  as  children,  or  have  an  here- 

ditary tendency  to  neuroses. 

Pra/nosw.— Spiegelberg*  gives  the  mortality  as  23  out  of  84  f 
■cases  ;  but  it  must  be  remembered  that  slight  cases  are  not  so  likely 
to  have  been  recorded  as  the  severe.  When  severe,  the  disease  has 
n  strong  tendency  to  produce  spontaneous  abortion.  In  many 
instances  recovery  has  quickly  followed,  but,  in  a  notable  propor- 

tion, abortion  has  only  occurred  ft  an  extreme  stage,  and  death  has 
followed  shortly  after.  Thus,  acdftxling  to  Barnes'  statistics,!  out 
of  51  cases,  spontaneous  abortion  occurred  in  39-2  per  cent.,  but  in 

9-8  per  cent.,  or  one  quarter  of  these,  death  followed  notwith- 
standing. Of  two  patients  in  whom  artificial  abortion  was  induced, 

one  died,  and  one  recovered.  The  associations  with  rheumatism, 
with  a  systolic  cardiac  bruit,  and  with  vegetations  on  the  cardiac 
valves,  found  in  fatal  cases,  have  been  noticed  in  the  case  of  the 

■chorea  of  pregnancy  as  in  that  of  ordinary  chorea. 
Treatment. — Chorea  during  pregnancy  is  less  influenced  than 

usual  by  drugs.  The  most  important  point  is  to  maintain  nutrition 
and  use  tonic  treatment,  especially  iron.  When  movements  are  very 
violent,  direct  sedatives  may  be  called  for,  such  as  bromide  of 
potassium,  chloral,  opium,  or  morphia,  and  even  inhalation  of 
chloroform.  When  danger  is  indicated  by  great  emaciation  and 

rapid  pulse,  when  there  is  notable  muscular  paresis,  or  mental  dis- 
turbance so  great  as  to  threaten  mania,  it  is  justifiable  to  induce 

.artificial  abortion  without  waiting  till  it  is  too  late  to  cure. 

Hysteria. — In  patients  subject  to  hysterical  manifestations, 
these  are  often  increased  during  pregnancy,  and  more  especially  at 
the  time  of  labour,  under  the  influence  of  pain. 

The  Insanity  of  pregnancy  will  be  considered  in  conjunction 

with  puerperal  insanity,  the  latter  being  the  more  common  affection. 

Albuminuria  and  Puerperal  Convulsions,  or  Eclampsia. 

The  occurrence  of  albuminuria  during  pregnancy  has  been 

specially  considered  in  reference  to  its  connection  with  puerperal 

convulsions.  It  was  first  pointed  out  by  Lever  in  1842  ||  that, 

in  the  great  majority  of  cases  of  puerperal  convulsions,  albumen  in 

considerable  quantity  is  present  in  the  vu-ine.  The  view  that  such 

convulsions  are  ursemic  in  character  then  generally  gained  accept- 

•  Lehrbuch  der  Geburtshulfe,  2nd  ed.,  p.  240. 

+  Eighty  of  these  are  taken  from  Schwechten's  dissertation  "  Ueber  Chorea  Gravi- 
darum."   Hallo,  1876.  „ 

t  Obstet.  Trans.   Vol.  X.  II  Guy's  Hosp.  Reports,  1842. 
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ance.  Of  late,  however,  some  observers  have  endeavoured  to  show 

that  albuminuria  in  pregnant  and  parturient  women  is  compara- 

tively common,  while  eclampsia  is  very  rare,  and  hence  have 

depreciated  the  importance  of  the  albuminuria  as  indicating  the 

probable  imminence  of  convulsions.  The  importance  of  uraemia  in 

the  causation  of  eclampsia  bas  also  been  controverted,  on  the  ground 

that  convulsions  sometimes  occur  without  albuminuria,  and  that,  in 

other  cases,  the  albuminuria  only  appears  after  the  convulsions,  the 

urine  before  the  fits,  or  after  the  furfb  fit,  being  free  from  albumen. 

Albuminuria. — The  patholdgy  of  the  albuminuria  will  be  con- 
sidered in  tbe  first  instance,  and  that  of  the  convulsions  afterwards. 

Causation. — Several  different  theories  have  been  propounded  as 

to  the  causation  of  the  albuminuria.  These  are  not  necessarily 

to  be  regarded  as  rival  explanations,  for,  while  some  of  them  seem 
to  be  inadequate  taken  by  themselves,  it  is  probable  that,  in  many 
cases,  two  or  more  causes  combine  to  influence  the  kidneys. 

1.  The  first  assigned  cause  is  pressure  upon  the  renal  veins  from 
the  gravid  uterus.  This  will  cause  some  venous  congestion  in  the 

kidneys,  and  render  them  more  vulnerable  to  causes  of  inflamma- 
tion, as  a  leg  with  varicose  veins  is  more  vulnerable  to  causes  of 

ulceration.  It  is  not  a  sufficient  cause  by  itself.  It  is  true  that 
albuminuria  may  be  produced  by  pressure  of  an  ovarian  tumour. 
But  this  does  not  occur  till  the  tension  is  greater  than  is  usual  in 
pregnancy,  and  the  albuminuria  is  generally  a  passive  transudation 
only,  disappearing  when  pressure  is  taken  off,  while  there  is 
abundant  evidence  that,  in  the  albuminuria  of  pregnancy,  when 
notable  in  degree,  there  is  generally  actual  nephritis.  Albuminuria 
may  also  occur  in  the  early  months,  before  pressure  on  the  renal 
veins  can  exist. 

2.  The  second  cause  is  also  a  mechanical  one,  namely,  the 
pressure  of  the  uterus  upon  the  ureters.  In  consequence  of  this, 
the  kidneys  will  have  to  secrete  against  a  higher  pressure  than 
usual,  and  may  find  their  task  therefore  more  difficult.  This  cause 
may  operate  while  the  uterus  is  still  mainly  in  the  pelvis.  For  it 
is  known  to  pathologists  that,  from  the  pressure  of  fibroid  tumours, 
even  of  moderate  size,  the  ureters  are  often  found  dilated  ;  and 
there  is  some  direct  evidence  that  this  is  a  vera  causa,  for  out  of 
32  fatal  cases  of  eclampsia  Lohlein  found  that  in  8,  or  25 
per  cent.,  dilatation  of  one  or  both  ureters  was  recorded  at  the 
autopsy.  An  important  ground  for  the  conclusion  that  mechanical 
pressure  in  one  or  both  of  these  modes  is  often  an  element  in  the 
case  is  the  fact  that  albuminuria  and  eclampsia  are  much  commoner 
in  primiparaj,  in  whom  the  tension  of  the  abdominal  walls  is  greater. 
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>  3.  The  third  cause  is  the  increased  work  thrown  upon  the 
kidneys  by  their  having  to  excrete  the  waste  products  from  foetus 
and  enlarged  uterus.  Although  the  hulk  of  these  latter  is  small  in 
proportion  to  the  body,  yet  activity  of  growth  may  be  accompanied 
by  active  formation  of  waste  products,  and,  if  the  kidneys  are 
naturally  weak,  and  barely  equal  to  their  work  before,  this  addition 
may  just  disturb  the  balance,  especially  when  added  to  mechanical 
causes  of  embarrassment. 

4.  The  fourth  cause  is  the  increased  arterial  tension  which  is 
usual  in  pregnancy.  This  will  increase  any  tendency  which  may 
exist  to  exudation  or  out-wandering  of  leucocytes  into  the  kidney 
tissue.  Great  disturbances  of  the  kidney  circulation  must  also  occur 
during  labour  pains.  During  a  pain,  the  flow  of  blood  through  the 
uterus  is  greatly  limited  ;  and  the  tension  in  the  renal  arteries, 
which  rise  from  the  abdominal  aorta  not  far  from  the  uterine 
arteries,  is  thereby  abruptly  raised.  At  the  same  time,  a  large 
quantity  of  venous  blood  is  squeezed  out  of  the  uterus  ;  and  thus 
the  arterial  and  the  venous  tension  in  the  vessels  of  the  kidney  are 
at  the  same  moment  elevated.  It  is  in  this  way  that  we  must 
explain  the  greater  frequency  with  which  foreign  observers  have 
discovered  a  slight  degree  of  albuminuria  during  labour  compared 
with  that  noted  in  the  ninth  month  of  pregnancy  (see  below). 
Such  albumen,  when  only  present  in  very  small  quantity,  and  without 
any  general  oedema  or  constitutional  symptoms,  is  probably  only  a 
passive  transudation.  A  similar  disturbance  of  renal  circulation,  hi 
minor  degree,  must  occur  even  during  pregnancy,  in  consequence  of 
the  rhythmical  contractions  of  the  uterus. 

5.  The  fifth  possible  cause  is  one  suggested  by  Tyler  Smith, 
namely,  a  reflex  nervous  influence  starting  from  the  pregnant  uterus 
as  a  source  of  irritation,  and  disturbing  the  circulation  or  secretion 
of  the  kidneys,  as  those  of  the  salivary  and  thyroid  glands  are  in 
some  cases  disturbed.  This  it  is  difficult  or  impossible  to  verify, 
but  it  does  not  seem  an  improbable  cause,  since  there  is  a  close 
nervous  connection  between  the  kidneys  and  pelvic  organs,  as  is 
often  shown  by  the  sudden  copious  secretion  of  urine  in  hysterical 
women. 

Frequency  of  albuminuria. — Eather  contradictory  accounts  have 
been  given  as  to  the  frequency  with  which  albuminuria  exists  hi 
pregnant  women,  without  any  other  morbid  sign  appearing.  Some 

foreign  observers  make  it  appear  to  be  a  common  occurrence.  Thus 

Blot,  Litzman,  Petit,  and  Hypolitte  have  published  observations  in 

which  they  found  albumen  in  the  urine  of  more  than  20  per  cent 

of  women  during  or  just  after  labour.    During  the  ninth  month. 
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before  the  onset  of  labour,  albumen   was  found  in  about  14 

per  cent.  . 

On  the  other  band,  albuminuria,  which  can  be  detected  in  trie 

ordinary  way  by  heat  and  nitric  acid,  does  not  seem  so  common  i
n 

this  country.  Out  of  200  cases  in  the  Guy's  Hospital  Charity,  in 
which  the  urine  was  tested  about  the  time  of  labour,  albumen  was 

found  in  only  four,  and  two  of  these  appeared  to  be  cases  of  chronic 

Brio-ht's  disease.  The  explanation  may  lie  in  the  fact,  that  the 

foreign  observers  used  more  delicate  tests,  and  so  recorded  very 

slight  traces  of  albumen.  Such  a  degree  of  albuminuria  stands 

widely  apart  from  that  usually  associated  with  eclampsia,  for  in  that 

albumen  is  generally  present  in  large  proportion. 

It  is  of  course  to  be  borne  in  mind  that,  if  albumen  be  found  in 

urine  passed  in  the  ordinary  way,  the  observation  must  be  confirmed 

by  testing  some  which  has  been  withdrawn  by  catheter  ;  otherwise 

the  albumen  may  be  clue  to  some  admixture  of  vaginal  secretion. 

It  is  probable  that  slight  traces  of  albumen  are  often  due,  not  to 

any  kidney  affection,  but  to  a  slight  catarrh  of  the  bladder,  which 

is  not  uncommon  in  pregnancy.  In  other  cases,  especially  if 
occurring  quite  at  the  end  of  pregnancy,  or  during  labour  only, 
they  may  result  from  slight  mechanical  transudation  under  pressure 
without  any  nephritis. 

Symptoms  and  course. — The  nephritis  associated  with  eclampsia, 
as  will  shortly  be  explained,  appears  in  the  majority  of  cases  to  be  a 
quite  recent  attack.  Usually  only  a  slight  amount  of  general  oedema, 
which  commonly  has  escarjed  notice,  precedes  the  convidsive 

attack.  But  women  who  have  had  eclampsia  in  their  first  preg- 
nancy sometimes  have  a  recurrence  or  increase  of  albuminuria  in 

successive  pregnancies,  and  the  tendency  of  the  nephritis  of 
pregnancy,  when  thus  chronic  or  repeated,  seems  to  be  toward  the 

production  of  the  granular  kidney  of  interstitial  nephritis.  The 
affection  of  the  eyes  which  is  common  in  such  cases  confirms  this 

conclusion.  Retinal  liEemorrhages  and  white  spots  of  retinitis  are 
seen,  similar  to  those  usually  associated  with  chronic  interstitial 

nephritis.  Pre-existing  Blight's  disease  is  generally  aggravated  by 
pregnancy.  Frequently  the  extent  of  the  cedema  indicates  that  the 
interstitial  nephritis,  if  any,  which  exists,  is  complicated  by  more 
or  less  acute  tubal  nephritis.  The  cedema  is  also  aggravated  by  the 
tendency  to  hydrsemia  usual  in  pregnancy,  and  also  by  the 
effect  of  pressure.  Hence  it  sometimes  becomes  very  extreme  in 
the  lower  limbs,  vulva,  and  lower  part  of  abdomen. 

The'  more  chronic  form  of  Bright's  disease  does  not  so  frequently lead  to  eclampsia  as  the  recent  and  usually  unobserved  attack. 
Seyfert  records  that  out  of  over  70  cases  in  which  women  suffering 
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from  Bright's  disease  became  pregnant,  only  two  had  convulsions Hofmeier  records  that  out  of  46  cases  of  the  more  chronic  form  of 
nephritis  m  pregnancy,  one-third  of  the  patients  had  convulsions.  ' 

Besides  eclampsia  and  impairment  of  sight,  the  nephritis  of 
pregnancy  involves  another  danger,  namely,  that  of  paralysis. 
Paraplegia,  hemiplegia,  and  facial  paralysis  are  apt  to  occur  in 
pregnancy,  paraplegia  being  the  commonest ;  and,  in  a  large  pro- 

portion of  cases,  they  are  associated  with  albuminuria.  Deafness, 
or  injury  to  other  special  nerves,  may  arise  in  the  same  way.  As 
in  the  case  of  the  retina,  the  cause  may  probably  be  either  local 
hamiorrhages  or  inflammatory  deposits.  In  most  cases  recovery  or 
improvement  takes  place  after  delivery. 

The  milder  symptoms  usual  in  the  nephritis  of  pregnancy  are 
headache,  sleeplessness,  dizziness,  and  vomiting.  There  is  an 
■unusual  proneness  to  the  diseases  of  the  puerperal  state,  such  as- 
septicsemia,  cellulitis,  and  mania,  and  probably  also  to  postpartum 
haemorrhage. 

In  the  chronic  nephritis  of  pregnancy  there  is  a  great  tendency 
to  abortion,  which  appears  generally  the  result  of  the  prior  death 
of  the  fetus,  or  to  premature  labour  with  a  still-born  child.  Thus- 
I  have  known  cases  in  which  eclampsia  has  occurred  at  the  first 
pregnancy,  the  albumen  has  disappeared  or  greatly  diminished  in 
the  intervals  of  pregnancy,  but  a  series  of  pregnancies  have 
followed,  each  terminated  by  the  death  and  subsequent  expulsion  of 
the  foetus,  the  albuminuria,  accompanied  by  affection  of  the  eyesr 
having  recurred  with  each  pregnancy.  The  only  explanation 

possible  appears  to  be,  either  that  the  foetus  perishes  from  insuf- 
ficient nutrition,  or  that  it  is  directly  killed  by  a  poison  present  in 

the  blood.  The  frequent  death  of  the  child  in  eclampsia,  where 
the  nephritis  present  is  usually  a  recent  attack,  is  in  favour  of  the 
latter  explanation  (see,  however,  p.  286). 

Treatment. — Very  slight  traces  of  albumen,  in  the  absence  of  any 
symptoms,  appear  to  be  of  little  significance,  especially  if  observed 
only  in  the  ninth  month,  or  during  or  just  after  actual  labour.  If, 
however,  the  proportion  of  albumen  is  considerable,  if  casts  are 

present,  or  if  there  is  general  oedema  or  other  constitutional 

symptoms,  treatment  is  called  for.  The  bowels  should  be  kept 

acting  freely,  both  with  a  view  to  keeping  down  arterial  tension,  and 

with  the  hope  of  carrying  off  some  waste  products  by  that  channel. 

The  kidneys  should  also  be  flushed  as  much  as  possible,  to  prevent 

impairment  of  excretory  power  by  the  choking  of  the  tubes  with 

epithelium.  The  best  diuretic  for  this  purpose  is  water,  but 

salines,  such  as  acetate  of  potash,  may  also  be  given.  Great  advan- 

tage has  been  found  from  a  diet  which  gives  the  kidney  as  little 
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•work  as  possible  in  excreting  nitrogenous  material.     This  indication) 
is  best  fulfilled  by  a  diet  consisting  of  milk  and  starchy  material,, 

csuch  as  corn-flour,  sago,  arrowroot,  &c,  alone.     In  chronic  cases  a 
c  little  meat  and  bread  may  be  given,  but  beef  tea  and  meat  extracts 

'  z\  juld  be  avoided.    Iron  should  be  given  in  the  more  chronic  cases 
when  there  is  anaemia.    Turkish  baths  may  be  used  to  stimulate 
the  action  of  the  skin.    When  albuminuria  comes  on  first  in  the 

later  months  in  a  primipara,  especially  if  urine  is  scanty,  albumen 
copious,  and  there  is  headache  or  affection  of  vision,  watch  must  be 
kept  for  the  outbreak  of  convulsions.    Full  doses  of  bromide  of 
potassium  may  be  given  as  a  prophylactic,  and  chloral  may  be  added 
if  premonitory  signs  are  veiy  marked. 

If  there  is  much  oedema  towards  the  end  of  pregnancy,  or  if  the 

proportion  of  albumen  is  large,  and  increases  notwithstanding  treat- 
ment, premature  labour  may  be  induced.  It  is  justifiable  even  to 

induce  abortion,  after  a  consultation,  if  grave  symptoms  are  present, 
especially  serious  damage  to  the  retina,  or  paralysis. 

Eclampsia. — Puerperal  convulsions,  or  eclampsia,  are  to  be 
distinguished  from  hysterical  convulsions,  and  from  convulsions  set 
up  by  lesions  of  the  brain  on  a  large  scale,  such  as  cerebral 
haemorrhage.  The  disease  is  also  distinct  from  true  epileptic  fits,, 
occurring  casually  in  pregnancy,  labour,  or  the  puerperal  state.. 
The  epileptic  tendency,  however,  appears  sometimes  to  lead  to- 
actual  eclampsia. 

Clinical  history  and  symptoms. — Sometimes  the  attack  comes  on 
without  any  premonitory  signs  having  been  observed,  the  patient 
having  been  about,  and  apparently  in  perfect  health.  More 
frequently  there  are  premonitory  signs,  especially  severe  headache, 
lasting  for  at  any  rate  some  hours,  and  sometimes  accompanied  by 
flashes  of  light,  or  other  affection  of  the  eyes.  Other  premonitory 
signs  sometimes  observed  are  nausea  and  vomiting,  vertigo,  andrf. 
dimness  of  sight.  Sometimes  not  only  oedema  of  the  lower  partj? 
but  some  puffiness  of  the  face  has  been  noticed  for  a  few  days  or  for 
a  week  or  two.  The  onset  may  occur  either  during  pregnancy, 
generally  in  the  eighth  or  ninth  month,  divring  labour,  or  after delivery.  • 

The  individual  convulsion  resembles  an  epileptic  convulsion, except  that  the  epileptic  cry  never  occurs.  Sometimes  a  definite 
tonic  stage  is  observed,  lasting  not  more  than  a  few  seconds.  The 
face  turns  suddenly  pale,  the  features  are  drawn  and  ri«id  the 
head  generally  drawn  to  one  side,  the  eyes  turned  up,  showing  the 
whites,  the  muscles  rigid,  the  thumbs  turned  in  to  the  palms  of 
the  hands,  respiration  arrested.  Then  twitching  begins  at  the  face 
and  eyes,  and  extends  to  more  violent  jerking  movements  of  the 
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is  of 
head  and  neck,  and  of  the  linihs.     The  face  hecomes  livid  andjsio 
horribly  distorted,  the  veins   distended  from  interference  with^"* respiration,  the  tongue  is  protruded  and  often  bitten,  the  breath 
•escapes  with  a  hissing  sound,  and  is  accompanied  with  foam  from 
the  mouth.     At  this  stage  the  arteries  may  be  seen  beating 
violently,  the  passage  of  blood  through  the  lungs  being  obstructed. 

In  other  cases  no  clear  distinction  between  tonic  and  clonic  stage 
■can  be  made  out,  especially  when  the  fits  succeed  each  other  in 
quick  succession.  The  fits  begin  with  twitching  of  the  face  and 
eyeballs,  and  tonic  and  clonic  spasms  of  the  muscles  of  the  linibs 

.seem  to  alternate.  In  the  tonic  spasms,  the  back  may  be  arched, 
as  in  opisthotonos. 

During  the  convulsions  there  is  complete  insensibility,  and  the 
pupils  do  not  act  to  light.  Urine  and  faeces  may  be  passed.  The 
.clonic  stage  of  convulsion  may  last  from  half  a  minute  to  two 

minutes,  most  freqiiently  not  longer  than  'one  minute. 
The  convulsion  is  followed,  for  a  short  time,  by  a  partial  degree 

of  coma,  with  stertorous  breathing.  After  a  first  attack,  conscious- 
ness is  soon  recovered,  but  the  patient  is  more  or  less  confused, 

having  no  remembrance  of  what  has  occurred,  and  sometimes  falls 
into  a  heavy  sleep.  The  special  character  of  the  convulsions  of 
eclampsia  is  that  they  recur.  In  mild  cases  there  may  be  only  a 
few  fits  at  long  intervals,  and  consciousness  may  always  return  in 

the  intervals.  In  severe  cases,  the  convulsions  recur  with  in- 
creasing frequency,  and  in  some  instances  more  than  100  have 

occurred.  Sometimes  they  follow  in  such  quick  succession  as  to 

appear  almost  continuous.  When  several  convulsions  have 
.occurred  at  short  intervals,  coma,  more  or  less  complete,  persists  in 

the  intervals.  Breathing  is  stertorous,  the  face  congested  and 

swollen,  the.  tongue  often  swollen  and  bleeding.  The  patient  is 

generally  unconscious,  rinable  to  understand  when  spoken  to,  or  to 

answer,  and  remembers  nothing  afterwards  of  her  condition. 

Reflex  sensibility,  however,  is  shown  if  she  is  touched,  or  when 

labour  pains  occur.  During  the  intervals  there  is  often  a  certain 

.amount  of  muscular  rigidity,  with  restlessness,  more  marked  when 

&  paroxysm  is  approaching.  The  sensibility  of  the  pupils  to  light 

is  diminished.  They  may  be  dilated  or  contracted,  but  generally 

iire  contracted  shortly  before  and  during  a  paroxysm. 

Convulsions  may  be  induced  by  external  stimuli,  especially  by 

vaginal  examinations.  Frequently  they  are  excited  by  a  labour 

pain.  The  pain  is  first  manifested  by  the  groaning,  restl
ess- 

ness, and  bearing  down  of  the  patient,  the  uterus  may  be  felt  to 

harden,  and  then  the  convulsion  comes  on.  The  converse  
relation 

may  also  exist,  and  the  paroxysm  may  induce  a  prolonged 
 tetanic 
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contraction  of  the  uterus,  lasting  several  minutes  longer  than  an 

ordinary  labour  pain.*  This  may  be  one  cause  of  the  frequent 
death  of  the  foetus,  by  arresting  or  greatly  diminishing  the  circulation 
through  the  placenta.  If  the  eclamptic  attack  comes  on  during 
pregnancy,  it  has  a  strong  tendency  to  cause  expulsion  of  the 
foetus.  If  the  attack  is  sufficiently  severe  and  prolonged,  labour  is 
sure  to  come  on  sooner  or  later.  If  the  convulsions  come  on 

during  labour,  the  pains  of  the  second  stage  generally  progress  with 

vigour,  and  sometimes  the  child  is  rapidly  expelled.  This  ten- 
dency may  be  due  in  part  to  the  asphyxia  produced  by  the  convul- 
sions, for  asphyxia  is  well  known  to  cause  the  uterus  to  expel  its 

contents.  Frequently  the  child  is  still-born.  Among  the  causes 

tending  to  its  death  are  the  interference  with  the  mother's  respira- 
tion, and  the  prolonged  tetanic  contractions  of  the  uterus,  when 

these  occur.  But  in  some  instances  of  mild  eclampsia  during 
pregnancy,  which  passed  off  without  bringing  on  labour,  but  were 
associated  with  copious  albumen  in  the  urine,  I  have  found  that 

the  child  died  at  the  time  of  the  convulsions,  but  was  exj)elled 
only  after  some  days  or  weeks.  This  is  evidence  in  favour  of  the 

view  that,  as  in  the  case  of  the  nephritis  of  pregnancy  without 

eclampsia,  a  poison  circulating  in  the  mother's  blood  has  an 
injurious  effect  upon  the  foetus. 

From  the  effect  of  repeated  convulsions,  the  pulse  becomes  rapid 
and  sometimes  small.  The  rate  may  rise  as  high  as  from  120  to 
140.  From  sphygmographic  tracings  taken  during  the  eclamptic 
state,  I  have  found  that  the  pulse  is  not  a  dicrotic  pidse  of  low 
tension,  like  the  ordinary  rapid  pulse  of  fever,  but  gne  of  abnor- 

mally high  tension,  like  that  observed  in  Bright's  disease.  The 
temperature  also  rises  in  a  marked  degree  from  the  effect  of  the 
convulsions.  In  cases  not  actively  treated,  when  many  paroxysms 
occur  at  short  intervals,  it  may  rise  to  a  very  unusual  height,  such 

as  108°  or  109°.t  Any  very  considerable  rise  of  temperature indicates  great  danger.  The  use  of  chloroform  or  of  venesection, 
however,  appears  to  interfere  with  the  rise  of  temperature.  If  the 
convulsions  are  arrested,  or  occur  at  longer  intervals,  the  tempera- 

ture falls  again,  even  though  the  coma  continues.  This  rise  of 
temperature  is  contrasted  with  the  state  of  things  in  ordinary  cases 
of  uraemia  without  convulsions,  for  then  the  temperature  tends  to 
become  sub-normal.  A  similar  rise  of  temperature  takes  place 
when  a  fatal  result  follows,  in  either  sex,  from  a  series  of  epilepti- 
*  °n  *}°  Behaviour  of :  the i  Uterus  in  Puerperal  Eclampsia,  by  Dr.  Braxton  Hicks. Obstet.  Trans.,  Vol.  XXV  Spiegelberg,  however,  states  it  as  his  experience  that  the uterus  is  never  observed  to  take  part  in  the  paroxysm 
+  See  cases  recorded  by  Bourneville,  "  Etudes  Cliniques  et  Thermometriques  sur  les Malacb.es  du  Syst&ne  Nerveux,"  and  by  the  author,  Brit.  Med.  Joum.,  May  22,  1875 U 
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form  convulsions,  much  resembling  eclampsia,  but  apart  from 
pregnancy,  and  not  associated  with  any  albuminuria  or  nephritis. 
This  effect  on  temperature  appears  to  be  evidence  that  the  comatose 
state  of  the  eclamptic  patient  is  not  simply  clue  to  congestion  of  the 
brain  produced  by  the  interference  with  the  circulation,  but  indi- 

cates actual  injury  to  the  nerve-centres  caused  by  the  eclamptic 
explosions,  an  injury  which  is  apt  to  lead  on  to  a  fatal  result. 

Causation  and  pathological  anatomy. — Eclampsia  is  not  of  very 
common  occurrence.  Its  frequency,  however,  appears  to  vary  in 

different  countries.  In  the  Guy's  Hospital  Charity  it  occurred 
once  in  842  deliveries,  and  fatal  cases  amounted  to  one  in  3,368 
deliveries.  In  New  York  City,  from  1867  to  1875,  fatal  cases- 

amounted  to  one  in  about  700  debveries.*  The  general  estimate 
for  Europe  is  about  one  case  in  500  debveries.  A  marked 

circumstance  in  relation  to  the  causation  is  the  special  babibty  of 

primiparEe  to  the  disease.  In  the  Guy's  Charity  60  per  cent,  of  the 
cases  were  in  primiparse. 

In  by  far  the  greatest  proportion  of  the  cases,  the  urine  is  found 
to  be  albiiminoris.  The  proportion  of  albumen  is  usually  large. 
Frequently  it  occupies  a  third  or  a  quarter  of  the  bulk  of  the  urine 
after  settlhig,  and  sometimes  the  urine  becomes  nearly  solid  on 
heating.  The  urine  is  not  only  albuminous,  but  frequently  also 
scanty,  and  sometimes  almost  suppressed.  Often  it  is  turbid  and 

smoky-looking  from  containing  blood.  Sometimes  the  quantity 
of  blood  is  sufficient  to  colour  it  red.  Eenal  epithehum  can 

generally  be  detected  by  the  microscope,  and  not  tvnfrequently 
casts  of  various  kinds.  If  the  patient  recovers,  the  quantity  of 

albumen  generally  rapidly  lessens  after  delivery,  and  it  may  have 
entirely  vanished  in  two  or  three  clays.  Usually,  however,  it  does 

not  entirely  disappear  for  some  weeks.  In  some  cases  a  small 

proportion  of  albumen  remains  for  many  months  afterwards,  but 

yet  eventually  disappears,  and  does  not  necessarily  recur  in  future 

pregnancies.  In  other  cases  the  albuminuria  remains  permanent. 

In  general,  therefore,  it  may  be  said  that  the  albmnintuia  is  not 

a  passive  transudation,  but  an  evidence  of  nephritis. 
Some  authorities  have  considered  that  the  importance  of 

albuminviria  in  connection  with  eclampsia  has  been  over-rated,  and 

that  ureemic  eclampsia  is  only  one  out  of  several  common  varieties. 

Therefore,  since  the  albuminuria  was  first  discovered  in  the  Guy's 
Charity,  it  may  be  of  interest  to  record  that  out  of  all  cases  in  that 

charity  during  the  last  forty  years  in  which  the  urine  was 

examined,  it  was  free  from  albumen  throughout  in  only  two.  In 

•  Lusk,  Science  and  Art  of  Midwifery,  p.  526. 
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one  of  these  the  convulsions  were  produced  by  arachnitis,  as 

verified  by  an  autopsy ;  in  the  other,  they  followed  severe  post- 
partum haemorrhage,  in  a  girl  who  had  been  seduced.  The  total 

number  of  cases  in  which  the  presence  of  albuminuria  is  recorded 
is  forty-one,  and  there  were  several  others  in  which  the  urine  was 

suppressed,  general  oedema  was  present,  and  there  was  no  doubt 
of  the  existence  of  nephritis. 

The  association  with  albuminuria  is  thus  so  general  as  to  prove 
absolutely  that  a  causal  relation  exists.  Either,  therefore,  the 
eclampsia  results  from  the  nephritis,  or  the  albuminmia  from  the 
eclampsia,  or  both  are  the  result  of  a  common  cause. 

The  following  explanation  meets  the  facts  of  the  case  most 
fully.  In  the  great  majority  of  cases,  the  presence  of  a  poison  in 
the  blood,  due  to  impaired  excretory  power  in  the  kidneys,  is  an 
essential  element  in  the  causation.  It  is  not,  however,  the  sole 
cause,  but  with  it  are  combined  the  increased  irritability  of  the 

nerve-centres  in  pregnancy  (see  p.  108),  and  the  presence  of  a 
cause  of  reflex  irritation  in  the  pregnant  uterus,  and  often  in  actual 
labour  pains.  In  very  rare  cases  the  reflex  irritation  is  sufficient 

to  cause  the  convulsions  without  any  poison  in  the  blood.  That 
reflex  irritation  is  a  cause  actually  operating  is  proved  by  the  fact 
that  more  than  half  of  the  cases  commence  during  actual  labour, 
that  a  paroxysm  may  be  excited  by  vaginal  examination  or  the 
introduction  of  the  hand  to  operate,  and  that  the  convulsions 
frequently  subside  after  delivery.  The  combination  of  the  effect 
of  a  poison  in  the  blood  and  of  reflex  irritation  may  be  illustrated 
from  physiological  experiments.  It  is  possible  to  give  such  a  dose  of 
strychnia  to  a  frog  that  it  remains  free  from  convulsions  and 
recovers,  if  left  perfectly  quiet.  By  touching  it,  however,  spasms 
are  excited,  and  these,  if  repeated,  will  kill  the  frog.  It  is  not, 
therefore,  wonderful  that,  in  pregnant  women,  convulsions  may  be 
the  residt  of  a  recent  nephritis,  whereas  in  ordinary  Bright's 
disease,  they  only  occur  in  a  late  stage  of  uraemia. 

The  fact  that  chronic  Bright's  disease  in  pregnancy  frequently 
does  not  produce  convidsions  may  be  explained  by  two  considera- 

tions. First,  the  degree  of  albuminuria  is  not  a  measure  of  the 
impairment  of  the  excretory  power  of  the  kidney,  and  in  chronic 
nephritis  a  certain  compensatory  balance  of  excretory  power  may 
have  been  attained.  Secondly,  in  chronic  disease,  the  nerve 
centres  may  become,  in  some  measure,  tolerant  of  the  influence  of 
altered  blood.  Thus  when,  after  eclampsia  in  a  first  pregnancy albuminuria  recurs  m  subsequent  pregnancies,  the  eclampsia  gene- rally does  not  recur. 

It  cannot  be  a  correct  explanation  that  the  albuminuria  is  the u  2 
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consequence  of  the  convulsions.  For,  in  many  cases,  the  albu- 
minuria certainly  precedes  in  point  of  time.  And,  again,  albumin- 

uria is  not  usually  the  result  of  ordinary  epileptic  fits,  nor  even  of 
those  cases,  somewhat  resembling  eclampsia,  in  which  a  series  of 
epileptiform  convulsions,  in  rapid  succession,  leads  to  a  fatal 
result  (see  p.  289).  The  venous  congestion  resulting  from  the 
convulsions  must,  however,  tend  to  increase  the  embarrassment  of 
the  kidneys. 

Dr.  Braxton  Hicks  *  has  suggested  that  the  view  which  attri- 
butes eclampsia  to  uraemia  may  be  erroneous  on  the  ground  that  a 

few  cases  have  been  recorded  in  which  the  urine  examined  before 

the  outset  of  the  convulsions,  or  immediately  after  the  first  fit, 
was  free  from  albumen,  while  that  passed  a  few  hours  later  was 
highly  albuminous.  Two  of  these  cases  are  in  the  records  of  the 

Guy's  Charity.  In  one,  that  of  a  patient  who  had  suffered  from 
epilepsy,  the  urine  tested  soon  after  the  commencement  of  the 
convulsions  was  free  from  albumen,  but  next  day  it  contained  a 
little  ;  and  the  quantity  of  albumen  continued  to  increase  while 
the  patient  remained  under  observation.  In  the  second,  a  patient 
who  had  once  had  an  epileptiform  fit  after  an  attempt  at  the 
extraction  of  a  tooth,  mild  convulsions  came  on  three  days  after 

post-partum  haemorrhage.  The  urine  passed  before  the  convulsions 
was  free  from  albumen,  but  afterwards  the  urine  became  albu- 

minous, and  casts  were  also  found.  In  these  cases,  it  seems  clear 
that  there  was  actual  nephritis.  And  it  does  not  follow  that 

impaired  excretory  power  of  the  kidneys  did  not  precede  the 

eclampsia,  because  albuminuria  did  not  precede  it.  A  pre-alburni- 
nuric  stage  is  recognised  in  chronic  nephritis,  and  may  exist  also, 

for  a  few  hours  or  days,  in  the  more  acute  disease.  It  is  significant 

that  both  patients  had  before  shown  their  proclivity  to  epileptiform 

fits.  They  might,  therefore,  naturally  be  thrown  into  convulsions, 

more  quickly  than  other  persons  would,  at  the  very  first  commence- 
ment of  kidney  derangement :  and  the  convulsions  woidd  probably 

again  re-act  upon  the  kidney  disorder. 
The  immediate  mechanism  by  which  the  convulsions  are  produced 

is  uncertain.  They  may  be  caused,  like  the  spasms  produced  by 

strychnia,  by  the  direct  action  of  a  poison  on  the  nerve-centres. 

The  theory  of  Frerichs,  that  the  poison  is  carbonate  of  ammonia, 

produced  by  decomposition  of  urea,  has  not  been  confirmed.  Since 

convulsions  sometimes  occur  in  animals  bled  to  death,  it  has  been 

supposed  by  some  that  the  immediate  antecedent  is  anaemia  of  the 

brain,  caused  by  spasm  of  the  arteries.  Another  theory  of  the 

production  of   cerebral  anosmia,  the   Traube-Rosenstein  theory, 

*  Obstet.  Trans.,  Vol.  IX. 
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has  been  rather  widely  circulated.  It  was  suggested  by  Traube 

for  ordinary  uraemic  compulsions,  and  has  been  adapted  by  Kosen- 
stein  to  the  case  of  puerperal  eclampsia.  The  theory  is,  that 
there  is  excessive  arterial  pressure,  combined  with  watery  blood  ; 
that  this  produces  transudation  from  the  vessels,  and  thence 

oedema  of  the  brain,  by  which  the  vessels  are  in  their  turn  com- 
pressed, being  enclosed  within  the  skull,  and  so  anaemia  of  the 

brain  is  produced,  and  consequent  convulsions.  If  this  theory 
were  true,  since  the  same  cause  of  cedema  would  operate  all  over 
the  body,  the  tendency  to  uraemic  or  puerperal  convulsions  ought 
to  be  proportional  to  the  tendency  to  general  cedema.  This  is  not 
the  fact,  for  ordinary  urasmic  convulsions  are  most  frequent  in  the 
case  of  contracted  granular  kidney,  when  there  is  little  or  no 
general  cedema. 

Pathological  anatomy. — In  fatal  cases  of  eclampsia,  generally 
only  an  early  stage  of  tubal  nephritis  has  been  found,  and  some 

observers  have  not  detected  anything  more  than  congestion.  Braivn, 
however,  found  evidence  of  nephritis  in  every  one  of  seven  cases 
in  which  the  kidneys  were  examined  microscopically,  and,  in  eight 
other  cases  not  examined  microscopically,  the  appearances  to  the 
naked  eye  were  the  same.  Of  four  fatal  cases  recorded  by  Bourne- 
ville,  parenchymatous  nephritis  was  found  in  one,  and  in  the 
remaining  three  the  appearances  of  acute  tubal  nephritis  ;  namely, 
an  opaque,  swollen,  yellowish-white  cortical  substance,  and  deeply 
congested  pyramids.  Angus  Macdonald,  arguing  from  the  autopsies 
of  two  cases,  considers  the  renal  condition  to  be  a  degeneration 
rather  than  an  inflammation,  the  epithelial  cells  in  some  tubes 
being  converted  into  a  colloid  material,  which  plugs  both  these  and 
other  tubes.* 

Certain  cerebral  conditions,  such  as  antemia  of  the  brain  sub- 
stance, congestion  of  the  meninges,  and  sometimes  small  extravasa- 

tions of  blood  in  the  brain  substance,  have  been  described.  None 
of  these  are  proved  to  be  the  essential  cause  of  the  convulsions,  and 
it  is  probable  that  the  small  extravasations  may  have  been  the  result rather  than  the  cause. 

Diagnosis.— The  diagnosis  from  hysterical  convulsions  is  easy. 
In  convulsions  set  up  by  some  gross  cerebral  lesion,  such  as 
cerebral  haemorrhage,  there  will  generally  be  accompanying  para- lysis such  as  hemiplegia,  and  the  coma  wiU  come  on  more suddenly. 

Prognosis.— The   prognosis  is  grave.     The  mortality  is  now- 
reckoned  at  about  30  per  cent.,  and  it  was  greater  before  the  in- 

troduction of  the  treatment  by  inhalation  of  chloroform.  About 
*  Obstet.  Journ.,  Vol.  VI.,  1878. 
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50  per  cent,  of  the  children  are  lost.  The  clanger  is  greater,  the 
earlier  the  convulsions  hegin.  In  the  Guy's  Charity,  the  mortality 
was  50  per  cent,  in  cases  which  began  before  the  onset  of  labour, 
25  per  cent,  in  those  which  began  during  labour,  and  only  8  per 
cent,  in  those  which  began  after  delivery,  the  total  mortality  being 

25  per  cent.  Lohlein's  *  statistics  give  a  mortabty  of  40 -5  per 
cent,  out  of  83  cases  which  began  before  the  onset  of  labour. 
Death  most  frequently  results  from  the  coma,  with  exhaustion ; 
sometimes  it  occurs  in  a  paroxysm.  There  is  also  a  predisposition 
to  puerperal  disorders,  such  as  septicaemia,  pneumonia,  and,  it  is 

said,  to  post-partiun  haemorrhage. 
Treatment. — Prophylactic  treatment,  for  cases  in  which  albu- 

minuria has  been  discovered,  has  been  already  considered  under 
the  head  of  albuminuria.  When  one  or  more  convulsions  have 

occurred,  the  first  treatment  should  be  to  give  an  active  purgative. 

This  lowers  arterial  tension,  without  weakening  so  much  as  vene- 
section, it  may  possibly  carry  off  some  poisonous  material  from  the 

blood  through  the  bowel,  and  it  may  sometimes  remove  one  of  the 
sources  of  reflex  irritation  in  the  shape  of  an  accumidation  in  the 
bowels.  When  the  patient  is  Conscious,  any  hydragogue  purgative, 
such  as  the  Pulvis  Jalapae  Co.,  may  be  used.  If  she  is  comatose, 
the  best  plan  is  to  place  five  grains  of  calomel,  with  two  drops  of 
croton  oil,  at  the  back  of  the  tongue. 

In  former  days,  the  great  remedy  for  convulsions  was  vene- 
section ;  and  there  is  no  doubt  that  this  remedy  does  tend  to 

check  the  convulsions,  at  any  rate  for  a  time.  If,  however,  it  be 

true  that  convulsions  imply  anaemia  rather  than  congestion  of  the 

brain,  bleeding  does  not  seem  to  be  a  rational  remedy,  and  there 

is  reason  to  believe  that,  although  it  may  check  the  convulsions 

for  a  time,  yet  the  final  effect  is  not  satisfactory.  It  was  shown  by 

Dr.  Phillips  t  that  the  general  results  of  treatment  by  the 

administration  of  chloroform,  without  any  bleeding,  are  more 

favourable.  The  case  already  referred  to  (see  p.  291),  in  which 

convulsions,  having  all  the  characters  of  eclampsia,  but  without 

any  albuminuria,  followed  severe  post-partum  haemorrhage,  shows 

that  bleeding  cannot  be  relied  upon  to  stop  convulsions,  and 

favours  the  view  that  extreme  anaemia  rather  promotes  them. 

Venesection  therefore  should  generally  be  reserved  for  a  last  resort 

in  cases  in  which  all  other  means  fail  to  arrest  the  convulsions,  or 

in  which  it  is  thought  that  extreme  venous  congestion  of  lungs 

would  be  relieved  by  a  slight  depletion. 

»  Zeitschr.  f .  Geburtsh.  u.  Gynrck.   B.  iv.  H.  2. 
+  Guy's  Hosp.  Rep.  1870. 
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The  administration  of  chloroform  is  the  most  valuable  remedy 

of  all.  It  has  a  great  influence  in  preventing  the  recurrence  of  the 

fits,  and  it  allows  any  necessary  manipulations  to  be  carried  out 

without  the  probability  of  exciting  a  paroxysm.  When  the 

iidministration  is  commenced  during  the  consecutive  coma,  this 

condition  is  generally  ameliorated.  The  arterial  tension  is  lowered, 

and  the  pulse  at  the  same  time  becomes  slower,  restlessness  is 

diminished,  contraction  of  the  pupils  passes  off,  and  usually  the 

breathing  becomes  less  stertorous,  and  the  venous  congestion  of  the 

face  diminishes.  Chloroform  should  always  be  administered  when 

Jits  are  recurring  frequently,  when  they  leave  the  patient  comatose 

in  the  intervals,  or  when  there  is  material  elevation  of  temperature. 

At  first  the  patient  may  be  brought  pretty  fully  under  the  in- 
fluence of  the  drug,  but  afterwards  it  may  be  given  only  from  time 

to  time,  and  in  partial  degree.  Any  premonitory  signs  of  a 

paroxysm,  such  as  increased  muscular  restlessness,  more  rapid 

breathing,  or  contraction  of  the  pupils,  are  indications  for  giving 
more  of  the  chloroform,  and  so,  a  fortiori,  is  the  recurrence  of  a  fit. 

When  chloroform  is  given  judiciously,  in  this  partial  degree,  the 
administration  may  be  continued  for  hours  together  without 

danger.  Next  to  chloroform,  the  most  valuable  drugs  are  chloral, 
bromide  of  potassium,  morphia  administered  subcutaneously,  and 
pilocarpine.  These  are  most  suitable  for  mild  cases,  such  as  those 
which  commence  after  delivery  usually  prove  to  be,  and  for  those 
in  which  it  is  either  impossible  to  carry  out  the  prolonged 
administration  of  chloroform,  or  it  is  thought  unsafe  to  continue  it 

longer.  Thirty  grains  of  chloral,  with  the  same  quantity  of 
bromide  of  potassium,  may  be  given  either  by  mouth  or  by  enema 
in  one  or  two  doses.  Acetate  of  morphia  may  be  injected  in  a  dose 

of  a  third  of  a  grain,  and  this  may  be  repeated,  if  necessary. 

The  uses  of  either  of  these  drugs  may  be  combined,  if  necessary, 
with  the  administration  of  chloroform. 

Pilocarpine  may  be  administered  subcutaneously  in  a  dose  of 

|  grain.  It  has  been  suggested  that  it  acts  favourably  by  reducing 
arterial  tension.  This  effect,  however,  is  very  much  less  marked 
than  in  the  case  of  nitrite  of  amyl  or  nitro-glycerine,  drugs  which 
do  not  appear  to  produce  an  equally  good  permanent  effect.  It  can, 
therefore,  only  be  accepted  as  an  empirical  result  that  pilocarpine 
appears  to  tend  to  prevent  the  recurrence  of  the  convidsions.  This 
drug  is  recommended  for  all  cases  in  which  symptoms  are  still 
threatening  when  delivery  has  been  completed,  or  when  it  is  thought 
undesirable  to  prolong  the  administration  of  chloroform. 

In  the  convulsions,  care  should  be  taken  to  prevent  the  tongue 
being  bitten,  as  far  as  possible.    This  may  be  done  either  by 
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placing  a  soft  folded  handkerchief  between  the  jaws,  so  as  to 
depress  the  tongue,  or  by  keeping  a  piece  of  cork  or  india-rubber between  the  molar  teeth. 

If  labour  has  not  commenced,  the  great  question  is  whether  to 
induce  labour  or  not.  In  mild  cases,  in  which  only  one  or  two 
or  three  fits  occur  at  wide  intervals,  and  leave  no  notable  coma,  it 
may  be  sivfficient  to  give  purgatives,  chloral,  and  bromide  of  potas- 

sium, and  put  the  patient  on  a  milk  diet,  watching  carefully  the 
proportion  of  albumen  in  the  urine.  But  if  the  case  is  at  all 
severe — and  it  is  to  be  remembered  that  cases  commencing  before 
labour  are  much  the  most  dangerous  of  all — no  time  shotdd  be 
lost  in  inducing  labour,  since  nothing  exercises  so  favourable  an 
influence  as  the  completion  of  delivery  both  as  regards  the  con- 

vulsions and  the  condition  of  the  urine.  The  first  principle  is  to 
carry  out  no  manipulation  except  with  the  aid  of  chloroform,  for 
fear  of  setting  up  a  paroxysm.  The  best  mode  of  induction  is  to 
puncture  the  membranes.  This  at  once  takes  off  some  of  the  reflex 
irritation  by  diminishing  the  tension  of  the  uterus.  In  some  cases 
I  have  found  this  suffice  to  stop  the  fits,  while  labour  has  not  come 
on  for  a  day  or  so.  If  the  fits  continue,  and  labour  does  not 
progress,  the  os  should  be  dilated  with  hydrostatic  bags,  chloroform 
being  given  meanwhile. 

The  patient  being  already  in  labour,  the  general  principle  is  to 
accelerate  the  labour,  if  it  does  not  proceed  rapidly,  so  far  as  this 
can  be  done  without  any  violent  interference,  chloroform  being 
always  given  during  manipulations,  even  the  passing  of  a  catheter. 
The  second  stage  is  often  rapid  and  tumultuous,  but  the  first  stage 
is  apt  to  be  protracted.  If  the  labour  progresses  satisfactorily,  no 
interference  with  it  is  needed.  Otherwise,  hydrostatic  bags  may  be 
used  ;  after  rupture  of  the  membranes,  forceps  may  be  applied,  as 
soon  as  the  os  is  dilated  enough,  or,  if  necessary,  version  may  be 
performed  at  rather  an  earlier  stage.  In  rare  cases,  craniotomy 
may  be  called  for,  especially  if  there  is  evidence  that  the  child  is 
dead. 

After  delivery,  if  the  patient  is  to  recover,  the  interval  between 
the  fits  becomes  longer,  and  the  temperature  falls,  although  coma 
may  sometimes  continue  for  a  day  or  two.  Chloroform  may  still 

be  given,  if  fits  recur  frequently,  otherwise  this  is  the  most  favour- 
able time  for  the  action  of  chloral  with  bromide  of  potassium,  or 

subcutaneous  injections  of  pilocarpine  or  morphia. 

A  watch  should  be  kept  upon  the  temperature,  since  a  consider- 
able elevation  of  it  is  of  the  gravest  prognosis.  If  it  rises  to  a  very 

high  point,  as  above  104°,  cold  should  be  applied  to  the  head,  or, 
if  necessary,  to  the  whole  body,  till  it  is  reduced.    This  may  be 
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effected  by  an  ice-water  cap,*  or,  if  necessary,  by  cold  sponging. 

The  very  high  temperatures,  however,  are  rarely  observed  when  the 

fits  are  kept  in  check  by  chloroform,  or  when  venesection  is 

employed,  even  though  the  result  may  be  fatal. 

Other  Disorders  produced  by  Mechanical  Causes. 

(Edema. — (Edema  of  the  lower  limbs,  and  sometimes  of  the 
vulva,  is  a  common  result  of  the  pressure  of  the  gravid  uterus.  The 
tendency  to  oedema  is  increased  if  there  be  anaemia  in  addition.  The 
condition  is  not  of  much  consequence,  so  long  as  it  is  certain  that 
it  is  not  due,  in  part,  to  nephritis. 

Treatment. — Avoidance  of  standing  and  frequent  or  occasional  rest 
in  the  horizontal  position  shoidd  be  enjoined.  The  bowels  should  be 

kept  acting  regularly,  to  prevent  an  increase  of  pressure  on  the  veins- 
by  a  loaded  rectum  or  sigmoid  flexure,  but  violent  or  hydragogue 
purgatives  should  be  avoided,  as  tending  to  increase  anaemia.  If 
anaemia  is  present,  iron  may  be  given  with  advantage. 

Varicose  Veins. — Varix  of  the  veins  of  the  legs,  thighs,  and 
sometimes  of  the  vulva  and  vagina,  is  also  a  result  of  pressure,, 
especially  in  multipara,  when  the  veins  have  been  subject  to  repeated 
distension  from  the  same  cause.  The  increased  volume  of  the  blood 

may  have  some  influence  in  the  causation  as  well  as  the  local  pres- 
sure. Sometimes  thrombosis  and  phlebitis  occur  in  the  distended 

veins,  especially  those  of  the  leg.  Instances  are  on  record  of  fatal 
haemorrhage  from  spontaneous  rupture  of  a  vein  in  the  leg,  or  lace- 
ration  by  violence  of  a  varicose  vein  of  the  vulva.  If  a  vein  is 
ruptured  beneath  the  mucous  membrane,  thrombus  of  the  vulva  is  pro- 
duced.    This  will  be  considered  hereafter. 

Treatment. — Varicose  veins  in  general  should  be  treated  by  keeping 
up  the  legs  as  much  as  possible,  administration  of  laxatives,  and  the 
use  of  elastic  stockings  or  bandages  for  the  legs.  If  phlebitis  occurs, 
the  recumbent  position  must  be  maintained,  and  anodyne  lotions 
applied.  In  the  case  of  rupture  of  a  vein,  firm  local  pressure  will arrest  the  bleedin o 

Haemorrhoids. — The  passive  congestion  from  pressure  on  the 
rectal  veins,  added  to  the  active  congestion  which  prevails  through- 

out the  pelvis,  in  consequence  of  the  stimulus  of  the  pregnant 
uterus,  tends  to  the  production  of  hemorrhoids.;  The  tendency  is- often  greatly  increased  by  the  constipation  which  is  so  common  in 
pregnancy.    The  faecal  accumulation  compresses  the  hemorrhoidal 

r^SrSSl^r'  made  °f  GlaStiC  "**  °r  Leiter'9  temperatur* 
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veins  ;  violent  straining  further  increases  the  venous  tension,  and 
may  set  up  inflammation  in  the  haemorrhoids.  A  similar  effect  may- 

be produced  from  violent  straining  in  diarrhoea,  or  from  the  action 
of  too  strong  purgatives.  Internal  haemorrhoids  are  liable  to  bleed 
in  pregnancy,  sometimes  to  a  serious  extent.  External  haemorrhoids, 
which  are  the  commoner,  often  become  inflamed,  and  cause  much 
pain  in  defecation. 

Treatment. — The  general  treatment  is  to  give  gentle  laxatives,  but 
avoid  any  violent  purgatives.  The  laxatives  most  suitable  for  use  in 
pregnancy  have  already  been  mentioned  (see  p.  2  7  9).  Aloes,  in 
small  doses,  is  sometimes  useful,  although,  in  large  doses,  it  is 
specially  to  be  avoided,  on  account  of  its  special  action  upon  the 
rectum.  If  the  piles  are  external,  the  patient  should  avoid  using 
any  paper  after  defecation,  but  instead  of  this  take  a  vessel  of  water 
and  a  small  sponge  to  the  closet,  and  wash  with  the  sponge.  The 

water  may  be  hot  if  the  piles  are  inflamed,  otherwise  cold.  For  in- 
flamed external  piles,  an  ointment  consisting  of  equal  partsJLfng.  Zinci 

Oxidi,  Ung.  Plumbi  Acetat.,  Ung.  Hydrarg.  Nitrat.,  may  be  used. 



CHAPTER  XXI. 

ABNOEMALITIES  OF  THE  UTERUS. 

Congenital  malformations  of  uterus  and  vagina. — 
The  case  of  pregnancy  in  a  rudimentary  uterine  horn,  leading  to 
rapture,  has  been  already  described  (see  p.  266).  When  the  uterus 
consists  of  one  developed  half  only  (uterus  unicornis),  and  pregnancy 
occurs  in  it,  the  course  of  pregnancy  and  labour  is  usually  normal. 
Several  varieties  occur  of  double  uterus  or  vagina.  Both  vagina  and 

uterus  may  be  double  (see  Fig.  100,  p.  238),  the  vagina  may  be 
single  and  whole  uterus  double,  the  uterus  may  have  a  single  cervix 

and  double  body  (see  Fig.  101,  p.  238),  or  the  body  may  be  only 
partially  divided.  In  all  these  conditions  pregnancy  is  possible  on 
one  or  both  sides,  and  generally  goes  on  to  a  normal  termination. 
The  possibility  of  superfcetation  in  a  double  uterus  has  already  been 
considered  (see  p.  239).  Labour  may  be  retarded  when  the  uterus 
is  double,  from  weakness  of  the  muscular  wall,  from  deviation  of  the 

uterine  axis,  or  from  the  other  side  forming  an  obstruction.  I  have 

found  the  placenta  retained,  and  very  difficult  to  reach,  at  the  extre- 
mity of  a  long  diverging  horn.  From  a  similar  cause,  post-partiun 

haemorrhage  may  occur.  When  the  body  of  the  uterus  is  double, 
and  one  side  pregnant,  a  decidua  is  formed  on  the  ivnimpregnated 
side,  and  is  generally  expelled  after  delivery.  This  may  be  the 
only  sign  which  calls  attention  to  the  fact  of  some  abnormality  exist- 

ing. The  exact  character  of  the  abnormality  is  best  made  out  just 
after  delivery,  when  the  exterior  of  the  uterus  can  be  easily  mani- 

pulated through  the  relaxed  abdominal  walls,  and  the  finger  can  be 
introduced  into  the  interior. 

Displacements  of  the  Uterus  and  Vagina. 

Anteversion  and  anteflexion.— In  the  early  months  of 
pregnancy  there  is  usually  some  increase  in  the  normal  anteflexion 
of  the  uterus,  and  its  anteversion  in  reference  to  the  axis  of  the  brim 
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the  bladder  being  empty  or  nearly  empty,  in  consequence  of  the 
increased  weight  of  the  fundus.  Sometimes  these  conditions  are 
exaggerated,  especially  when  the  uterus  has  been  anteverted  or  ante- 
flexed  before  impregnation.  Generally  the  symptoms  are  slight,  but 
some  irritability  of  bladder  or  rectum  may  result  from  pressure  of 
the  fundus  upon  the  former,  and  of  the  cervix  upon  the  latter.  It 
is  considered  by  Dr.  Graily  Hewitt,  that  anteflexion  in  early  preg- 

nancy is  the  chief  cause  of  vomiting,  and  has  a  strong  tendency  to 
lead  to  abortion,  but  these  conclusions  have  not  been  generally  ac- 

cepted. ^  It  is  not  possible  for  the  fundus  to  become  incarcerated  in 
anteflexion  as  it  does  in  retroflexion,  unless  some  other  morbid  con- 

dition, such  as  a  fibroid  tumour,  co-exists.  As  the  uterus  enlarges, 
the  fundus  rises  out  of  the  pelvis,  above  the  level  of  the  pubes. 

In  the  later  months  of  pregnancy,  anteversion,  generally  combined 
with  anteflexion,  appears  in  a  different  form,  and  leads  to  the  con- 

dition known  as  pendulous  belly.  It  is  generally  due  to  the  laxity 
of  the  abdominal  walls  in  multipara?.  The  heavy  fundus  hangs 
forward  over  the  pubes,  so  that  the  front  of  the  fundus  may  be  at  a 
lower  level  than  the  centre  of  the  uterus.  In  extreme  cases,  the  recti 
are  widely  separated,  so  that  the  fundus  forms  a  kind  of  hernia, 
covered  only  with  skin,  fascia,  and  connective  tissue.  This  displace- 

ment is  promoted  by  contraction  of  the  pelvis,  sufficient  to  prevent 
the  head  from  lying  in  the  pelvic  cavity,  by  any  deformity  which 
diminishes  the  space  between  the  pelvis  and  the  ribs,  so  that  there  is 
not  room  for  the  axis  of  the  uterus  to  lie  in  its  usual  position,  and 
by  lordosis  of  the  lumbar  vertebrae,  which  pushes  the  posterior  wall 
of  the  uterus  forward. 

When  the  displacement  is  considerable,  there  is  difficulty  in 
walking,  dragging  pain  from  the  stretching,  sometimes  irritability  of 
the  bladder  from  the  pressure  upon  it,  sometimes  oedema  at  the  lower 

part  of  the  abdominal  wall.  There  is  a  tendency  to  abnormal  pre- 
sentations of  the  foetus  from  the  altered  influence  of  gravity.. 

Treatment. — Little  or  no  treatment  is  usually  required  for  ante- 
version  or  anteflexion  in  the  early  months.  Moderate  rest  in  the 

dorsal  position  may  be  employed,  and,  if  necessary,  a  hypogastric 
belt  may  be  worn  when  the  fundus  has  begun  to  rise  above  the 

pubes.  Anteversion  pessaries  are  not  to  be  recommended  in  preg- 
nancy. For  the  displacement  in  the  later  months,  a  firm  abdominal 

belt  should  be  worn,  carrying  the  fundus  backward  and  upward. 

Retroflexion  and  retroversion. — These  are  by  far  the 
gravest  displacements  of  the  pregnant  uterus.  In  the  great  majority 
of  cases  the  version  and  flexion  are  combined.  A  perfectly  straight 

retroverted  gravid  uterus  is  hardly  found,  except  in  the  rare  cases 

in  which  the  displacement  is  produced  suddenly  by  violence  or 
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strain.  In  some  cases,  however,  the  version  and,  in  others,  the  flexion, 

is  the  prominent  element.  Retroflexion  entirely  without  retroversion 

rarely,  if  ever  occurs,  for  the  cervix  is  almost  always  tilted  forward 
more  or  less.  Retroversion  with  retroflexion,  in  its  complete  form, 

cannot  exist  beyond  about  the  end  of  the  fourth  or  the  middle  of 

the  fifth  month  of  pregnancy,  for,  after  that,  the  fundus  is  too  large 
to  be  contained  in  the  pelvis. 

Causation. — This  displacement  arises  out  of  a  previous  displace- 
ment of  the  unimpregnated  uterus.  In  the  great  majority  of  cases, 

the  displacement  has  become  gradually  aggravated  in  consequence 
of  the  growth  of  the  uterus.  Before  pregnancy  the  uterus  has 

been  either  retroverted,  or,  more  frequently,  in  the  commoner  con- 
dition of  retroflexion  combined  with  retroversion.  In  either  case 

there  has  been  more  or  less  of  that  partial  prolapse  which  is  the 
almost  invariable  antecedent  and  accompaniment  of  retroversion. 

Pregnancy  having  occurred,  the  growing  fundus  begins  to  press 
upon  surrounding  parts.  In  a  considerable  projDortion  of  cases  of 
this  kind  the  uterus  eventually  rights  itself  spontaneously,  and  the 
fundus  rises  out  of  the  hollow  of  the  sacrum  into  the  abdomen. 

The  mechanism  by  which  this  happens  appears  to  depend  upon  the 
fact  that  the  state  of  the  pregnant  uterus  is,  to  some  extent,  plastic, 
and  yields  gradually  to  continuous  pressure.  Thus,  being  pressed 
upon  on  all  sides  in  the  pelvis,  as  it  enlarges,  it  expands  in  the 
direction  of  least  pressure,  that  is,  toward  the  pelvic  brim,  until  at 
length  the  fundus  is  able  to  get  above  the  promontory  of  the  sacrum. 

If  this  spontaneous  rectification  does  not  occur,  just  the  reverse 
generally  happens,  and  the  displacement  becomes  aggravated,  the 
element  of  retroversion  more  especially  being  increased,  so  that  the 
cervix  is  tilted  more  and  more  forward  and  upward,  stretching  the 
anterior  vaginal  wall  and  the  urethra.  This  is  due  to  the  fact"  that 
the  presence  of  the  enlarged  displaced  fundus  excites  bearing  down 
efforts  by  which  it  is  forced  lower  and  lower,  and  the  cervix  thereby 
tilted  forward  and  upward.  Sometimes  the  fundus  comes  low  enough 
actually  to  rest  upon  the  perineum,  and  it  has  even  been  known 
to  distend  the  anus.  Toward  the  end  of  the  third  month  the  uterus 
begins  to  be  so  large  that  the  fundus,  lying  from  the  first  in  the 
hollow  of  the  sacrum,  is  detained  under  the  sacral  promontory,  and is  unable  to  rise  above  it,  since  the  anteroposterior  diameter  of  the 
pelvic  brim  is  less  than  that  of  the  pelvic  cavity  (see  p  1 4)  In  this way  arises  incarceration  of  the  retroverted  gravid  uterus  Its  pres 
sure  on  surrounding  parts  grows  greater ;  the  cervix  is  pushed  more and  more  forward  and  upward,  since  the  fundus  cannot  rise  and 
eventually  a  stage  *  reached  at  which  the  pressure  of  the  cervix  on 
the  neck  of  the  bladder,  generally  combined  with  the  stretching 
upward  of  the  urethra,  causes  retention  of  urine  (Fig.  108,  p.  302).  ° 
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Though  this  gradual  mode  of  origin  is  the  rule,  in  rare  cases  the displacement  anses  suddenly.  Either  a  fall  on  the  hack,  or  a sudden  muscular  strain  or  hearing-down  effort,  forces  the  fundus 

en  of  the  third,  or  m  the  fourth  month  of  pregnancy,  the  fundus will  be  so  large  that  it  cannot  easily  rise  again,  and  then  the symptoms  of  incarceration  come  on  suddenly  or  rapidly.  Even  this 
sudden  mode  of  origin,  however,  implies  a  previous  partial  displace- 

Kg.  108.— Betroflexion  with  retroversion  of  gravid  uterus.  Bladder  distended. 

ment.  The  fundus  must  have  been  inclined  more  backwards  than 

normal,  though  not  in  the  hollow  of  the  sacrum,  otherwise  the 
abdominal  pressure  would  have  acted  on  its  posterior,  not  on  its 
anterior  surface,  and  would  only  have  brought  it  into  increased 
anteversion.  Such  inclination  of  the  fundus  backward  would  be 

greater  if  the  bladder  happened  to  be  full  at  the  time  when  the 
sudden  strain  or  fall  took  place. 

Results. — Nature's  readiest  mode  of  relief  is  the  occurrence  of 
abortion.  This  may  happen  before  the  uterus  is  large  enough  to 
cause  incarceration.  Thus,  if  a  series  of  abortions  before  the  end 
of  the  third  month  has  occurred,  without  any  apparent  cause, 
and  an  examination  of  the  woman  is  made,  the  cause  is  sometimes 

revealed  in  retroflexion  of  the  uterus,  and  future  pregnancies  pro- 
ceed normally,  when  the  displacement  has  been  rectiiied.  When 

the  uterus  is  incarcerated,  and  pressure  becomes  severe,  the  tendency 
to  abortion  is  increased.  After  abortion,  the  flexion  of  the  uterus 

is  apt  to  interfere  with  the  complete  evacuation  of  the  ovum,  unless 

the  evacuation  is  artificially  completed.   From  retention  of  a  portion 
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of  ovum  may  arise  metritis,  cellulitis,  or  peritonitis,  or  possibly- 
even  septicaemia. 

As  soon  as  retention  of  urine  is  produced,  grave  danger  arises  if 

the  case  is  not  promptly  treated.  The  bladder  becomes  greatly- 

distended,  often  rising  above  the  level  of  the  umbilicus.  Some- 
times it  has  been  mistaken  for  an  ovarian  tumour.  Eventually  the 

tension  is  somewhat  relieved  by  some  of  the  urine  dribbling  away. 
The  retained  urine  soon  decomposes,  and  sets  up  cystitis.  When 

drawn  off,  it  may  be  found  bloody  and  intensely  foetid  and  amruo- 
niacal.  Sometimes  the  inflammation  of  the  bladder  is  so  severe 

as  to  cause  sloughing  of  its  mucous  surface.  Casts  of  its  interior  thus 

produced  have  been  expelled.  The  pressure  extends  backwards  to 
the  kidneys,  and  may  set  up  albuminuria,  nephritis,  and  uraemia. 
The  septic  inflammation  may  also  extend  backward  to  the  kidneys,, 

and  lead  to  suppuration  and  the  so-called  "  surgical  kidney."  Earely 
the  bladder  raptures,  or  gives  way  by  ulceration,  and  rarely,  also,  . 
peritonitis  arises.  The  most  frequent  cause  of  a  fatal  result  is  the 
inflammation  of  bladder  and  kidneys. 

Even  when  the  stage  of  incarceration  has  been  reached,  a  natural 

termination  is  possible,  without  the  occurrence  of  abortion,  provided  1 
the  dangers  arising  from  retention  of  urine  are  averted  by  the 

catheter  being  used  whenever  required.  The  plastic  uterus  gra- 
dually accommodates  itself  by  expanding  upwards  in  the  direction  of 

the  pelvic  brim,  the  only  direction  in  which  expansion  is  possible, 
until  it  has  reached  a  sufficient  size  to  allow  the  major  part  of  the 
foetus  to  rise  out  of  the  pelvis  into  the  abdomen.  It  appears  that,  I 
during  this  process,  the  fundus  uteri  gradually  rises  into  the  ab- 

domen, escaping  past  the  promontory  of  the  sacrum  by  gradual 
growth  rather  than  sudden  movement,  and  that,  at  any  rate  in  most 
such  cases,  the  uterus  thus  eventually  rights  itself,  although  for 
some  time,  and  perhaps  even  to  full  term,  a  bulging  pouch,  consist- 

ing of  the  lower  portion  of  the  posterior  uterine  wall,  may  still  be 
felt  in  the  pelvis  behind  the  cervix. 

R.  Barnes  describes  an  incomplete  retroflexion  as  persisting  in  some 
cases  to  full  term,  the  uterus  being  converted  into  two  pouches, 
a  pelvic  pouch  containing  the  head  or  breech,  and  an  abdominal 
pouch  containing  the  bulk  of  the  foetus,  the  cervix  remaining  dis- 

placed forwards  and  upwards  above  the  symphysis'  pubis.  He 
considers  that  this  condition  is  developed  out  of  a  retroflexion  in 
the  early  months  by  a  pouch-like  diverticulum  being  formed  from 
the  upper  surface — that  is,  the  original  anterior  wall— of  the 
uterus,  which  eventually  becomes  the  abdominal  pouch,  receiving: the  greater  bulk  of  the  foetus.  In  most  cases  this  condition  comes 
under  observation  only  when  labour  comes  on,  and  its  process 
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is  arrested  on  account  of  the  displaced  position  of  the  os.  Depaul* 
contends  that  Barnes'  explanation  is  incorrect,  that  the  pelvic  pouch is  really  formed  by  sacciform  development  of  the  posterior  uterine  wall, .and  is  not  due  to  retroflexion  in  the  early  months.  He  bases  his 
view  upon  the  autopsy  of  a  case  in  which  the  posterior  uterine  wall 
was  found  to  be  lengthened,  not  the  anterior,  as  should  be  the  case 
according  to  Barnes'  explanation.  Barnes  states  that  he  has  observed 
the  phenomena  from  beginning  to  end,  but  does  not  record  any verification  by  autopsy. 

Symptoms. — For  the  first  month  or  two  there  may  be  little  or  no 
symptom,  but  generally  there  is  an  increase  of  the  symptoms  pre- 

viously associated  with  the  retroflexion,  especially  bearing  down 
pain  in  the  pelvis,  chiefly  toward  the  back,  and  pain  and  difficulty 
in  defecation  ;  usually  constipation  is  marked ;  sometimes  there  is 
leucorrhoea,  sometimes  irritability  of  bladder.  Then,  generally 
before  the  end  of  the  third  month,  or  early  in  the  fourth  month, 
retention  of  urine  is  produced.  This  generally  happens  the  later, 
the  greater  is  the  amount  of  room  in  the  pelvis.  Often,  it  begins 
rather  suddenly  ;  perhaps  in  consequence  of  some  strain  or  bearing 
down  effort.  The  distress  then  quickly  becomes  considerable ;  the 
symptoms  of  pelvic  pressure  are  increased,  but  the  most  acute  pain 
is  due  to  the  condition  of  the  bladder.  Reflex  symptoms  are 

•excited  by  the  presence  of  the  displaced  fundus  like  a  foreign  body 
pressing  upon  the  rectum.  These  chiefly  take  the  form  of  bearing- 
down  efforts,  by  which  the  mischief  is  aggravated.  Sometimes 
nausea  and  vomiting  are  produced.  Later  constitutional  disturbance 
with  pyrexia  is  produced  by  the  decomposition  of  the  urine,  the 
inflammation  of  the  bladder,  and  finally  the  damage  to  the  kidneys, 

which  may  lead  to  ursemic  symptoms.  Pain  indicative  of  perito- 
nitis is  rare,  but  pain  from  distension  and  inflammation  of 

bladder,  with  pelvic  pressure,  may  be  severe  and  agonizing  without 
the  existence  of  any  peritonitis. 

When  the  retroversion  is  suddenly  produced  as  the  result  of  a 
fall  or  strain,  the  acute  symptoms  of  pressure  come  on  suddenly, 
and  there  may  be  hi  addition  the  symptoms  of  shock,  pallor,  rapid 
feeble  pidse,  sometimes  nausea  and  vomiting. 

Diagnosis. — The  most  characteristic  symptom  is  that  of  retention 
of  urine  combined  with  amenorrhoea  of  about  three  months.  In 

any  case  of  retention  of  urine,  where  pregnancy  is  possible,  enquiry 
should  be  made  about  the  state  of  menses,  and  the  likelihood  of 

retroversion  of  the  gravid  uterus  be  borne  in  mind.  It  must  of 

course  be  remembered  that  haemorrhage  may  occur  if  -abortion  is 

threatened,  but,  if  pregnancy  exists,  there  will  generally  have  been 

*  Archives  de  Tocologie,  1876. 
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some  amenorrhoca.  Sometimes  the  complaint  made  is  not  of 
retention,  but  of  inability  to  hold  the  urine,  this  condition  being 
due  to  the  dribbling  away  from  the  distended  bladder. 

The  abdomen  may  probably  be  found  occupied,  by  the  distended 
bladder.  The  nature  of  this  swelling  will  be  cleared  up  by  the  use 
of  the  catheter.  On  vaginal  examination,  after  the  bladder  has 
been  emptied,  the  rounded  swelling  behind  the  cervix  formed  by 
the  pregnant  fundus  will  have  to  be  distinguished  from  other 
swellings  which  may  be  found  there.  It  will  be  larger  than  in  the 
case  of  retroflexion  of  the  unimpregnated  fundus.  The  occurrence 

of  amenorrhcea,  changes  in  the  breasts,  and  other  signs  of  pregnancy, 
will  help  the  diagnosis.  Less  will  be  felt  of  the  fundus  uteri 
from  the  hypogastrium  than  should  be  felt  in  correspondence  with 

the  date  of  pregnancy ;  and,  on  bi-manual  examination,  the  com- 
plete absence  of  the  fundus  from  its  normal  position  in  front  may 

be  made  out.  The  continuity  of  the  swelling  behind  with  the 

cervix,  and  the  conjoint  movement  of  the  two,  may  also  generally 
be  ascertained. 

The  case  of  a  tumour  behind  the  uterus  will  generally  be 
distinguished  by  the  condition  of  the  cervix.  In  retroflexion  of  the 
gravid  uterus,  there  is  almost  always  some  retroversion  also  ;  the 
cervix  is  tilted  more  or  less  forward  and  displaced  upward  as  well  as 
forward,  so  as  to  put  the  anterior  vaginal  wall  aud  urethra  on  a 
stretch.  When  the  uterus  is  pushed  forward  by  a  tumour  behind, 
the  cervix  is  generally  lower  down,  and  looks  more  nearly  in  its 
normal  direction.  Of  these  two  signs,  the  direction  of  the  cervix  is 
the  more  important,  for  the  cervix  may  be  drawn,  upward  in  the 
case  of  fibroid  or  ovarian  tumour.  In  the  case  of  tumour,  the 
fundus  may  also  be  made  out,  on  bi-manual  examination,  as  lying 
in  front.  The  tumours  most  likely  to  lead  to  error,  when  found 
behind  the  cervix,  are  small  ovarian  or  fibroid  tumours,  or  the  sac 
of  extra-uterine  fetation,  the  last  being  especially  likely  to  cause  a 
mistake.  Retro-uterine  heematocele  and  inflammatory  swellings have  also  to  be  distinguished. 

In  some  cases  the  retroflexed  pregnant  fundus  may  be  detected 
as  varying  in  hardness,  in  consequence  of  the  rhythmical  con- 

tractions of  the  uterus  during  pregnancy.  The  softening  of  the cervix  will  often  aid  hi  distinguishing  the  case  from  one  of  a  tumour 
displacing  the  unimpregnated  uterus.  Sometimes  the  diagnosis 
can  be  at  once  completed  by  restoring  the  fundus  to  its  place 

Treatment.—  In  the  early  stage,  before  incarceration  has  taken 
place  or  retention  of  urine  has  been  produced,  it  is  generally  easv to  replace  the  uterus.  The  patient  should  be  placed  in  the  semi- prone  position.    First  the  finger  in  the  posterior  cul-de-sac  of  the 

x 
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vagina  pushes  the  fundus  upward  as  far  as  it  can  reach  ;  next  the 
finger  is  transferred  to  the  cervix  and  carries  the  cervix  well  back- 

ward into  the  cavity  of  the  sacrum.  By  this  means  the  fundus 

will  be  brought  still  further  forward.  Either  a  full-sized  Hodge's 
pessary,  or  >an  elastic  ring  *  pessary  should  then  be  introduced. 
The  object  is  to  maintain  or  complete  the  restoration  of  the  uterus 

rather  by  holding  the  cervix  backward  than  by  directly  pushing  the 
fundus  upward.  This  is  easier  in  the  case  of  the  pregnant,  than  in 
that  of  the  xuiimpregnated  uterus,  partly  because  the  organ  i& 
larger,  and  partly  because  it  has  a  natural  tendency  to  straighten 
itself  in  pregnancy,  when  opposing  forces  do  not  prevent  this. 

Hence  the  Hodge's  pessary,  which  in  some  cases  acts  by  direct 
pressure  upon  the  fundus,  has  not  the  same  advantage  over  the  ring 
pessary  which  it  has  in  retroflexion  of  the  unimpregnated  uterus. 

For  the  first  eight  or  ten  weeks  of  pregnancy,  a  Hodge's  pessary 
may  be  chosen.  After  that  time  a  ring  pessary  acts  as  effectually, 
and  is  sometimes  more  readily  tolerated. 

If  incarceration  and  retention  of  urine  have  already  been  pro- 
duced, the  first  thing  is  to  empty  the  bladder,  and  the  rectum  also 

by  enema,  if  there  is  any  collection  of  faeces.  After  this,  if  the 

symptoms  have  been  acute  and  are  now  relieved,  and  if  there,  is  no 
immediate  threatening  of  abortion,  it  is  often  a  good  plan  to  keep 

the  patient  in  bed  for  a  day  or  two,  and  as  much  as  possible  in  the 
semi-prone  position,  the  bladder  being  emptied  regularly,  to  see 

whether  spontaneous  restoration  will  occur.  If  not,  the  attempt 

shoidd  be  made  to  restore  the  uterus,  or  this  plan  may  even  be 

adopted  at  the  outset.  I  have  hardly  ever  found  this  treatment  by 

immediate  reduction  either  fail  to  succeed,  or  lead  to  any  incon- 

venient result.  It  requires,  however,  some  dexterity  in  manipu- lation. 

Great  assistance  is  derived  from  the  knee-elbow  position.  The 

patient  is  made  to  kneel  on  a  flat  couch  so  that  her  chest,,  as  nearly 

as  possible,  touches  the  surface  of  the  couch,  and  the  thighs  are 

perfectly  vertical.  This  position  makes  the  brim  of  the  pelvis 

look  almost  vertically  downward.  When  the  labia  are  separated, 

air  enters  the  vagina  and  distends  it  into  a  wide  cavity,  and  the 

contents  of  the  pelvis  are  drawn  toward  the  abdomen,  not  only  by 

their  own  gravity,  but,  in  a  measure,  by  that  of  the  abdomi
nal 

contents,  which  produces  a  negative  pressure  (i.e.,  a  pressure  less 

than  that  of  the  .  atmosphere)  in  the  portion  of  the  abdomen  now
 

most  elevated.  . 

In  an  easy  case  the  uterus  is  restored  from  the  vagina  wit
h  least 

»  The  best  form  of  ring  pewary  fa  that  made  of  watch-spring  covered  w
ith  india- 

rubber,  the  diameter  of  the  section  of  the  rubber  being  not  less  thanabo
ut  half  aninch. 
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discomfort  to  tlie  patient.  Two  fingers  are  introduced  into  the  pos- 
terior cul-de-sac,  and  placed  upon  the  fundus  as  far  back  as  possible. 

The  fundus  is  then  pushed  toward  the  abdomen  as  far  as  the  fingers 
will  reach,  not  directly  upward,  but  toward  the  side  to  which  the 
fundus  is  already  inclined,  in  order  to  avoid  the  promontory  of  the 
sacrum.  This  will  generally  be  toward  the  right  side.  Meanwhile 
counterpressure  may  be  made  upon  the  cervix,  or  opposite  pole  of  the 
uterus,  by  the  other  hand  placed  on  the  abdominal  wall  just  above 
the  pubes.  As  soon  as  the  fundus  has  receded  to  the  full  length  of 
the  fingers,  the  fingers  should  be  transferred  to  the  cervix,  and  carry 
this  fully  back  into  the  hollow  of  the  sacrum,  before  the  patient  is 
allowed  to  lie  down  upon  her  side.  If  the  fundus  has  been  fully 
restored,  it  will  generally  remain  in  position  ;  if  only  partially,  the 
displacement  recurs  at  once,  or  after  a  short  time. 

Restoration  by  rectum. — If  pressure  from  the  vagina  does  not  easily 
succeed,  pressure  from  the  rectum  shordd  be  tried.  This  allows  the 

fingers  to  reach  further  back  and  more  completely  to  the  fundus,  and 
so  affords  a  greater  leverage.  The  fingers  can  also  thus  reach  higher 
in  the  pelvis,  especially  when  the  vagina  is  not  lax.  One  or  two 

fingers  should  be  passed  into  the  rectum,  the  knee-elbow  position 
being  used  as  before,  and  the  manipulation  carried  out  in  precisely 
the  same  way  as  from  the  vagina.  Some  prefer  to  give  an 
anaesthetic  and  place  the  patient  in  the  semi-prone  position.  With 
a  nervous  patient,  this  plan  may  be  adopted  ;  otherwise  I  have 
found  the  advantage  of  the  anaesthetic  to  be  less  than  that  of  the 
knee-elbow  position.  After  the  replacement,  the  patient  should  be 
kept  in  bed  for  a  day  or  two,  and  an  opiate  given,  lest  abortion 
should  come  on  afterwards. 

Elastic  2>ressure.—Ii  digital  replacement  fails,  the  method  of  gradual 
pressure  shoidd  be  tried.  An  air-ball  pessary  may  be  placed  in  the 
vagina,  as  far  back  toward  the  fundus  as  possible,  and  its  inflation 
increased  from  time  to  time  by  means  of  the  air-pump  with  which  it 
is  fitted.  If  this  fails,  pressure  for  some  hours  by  an  air-ball  pessary 
or  Barnes'  bag  in  the  rectum  may  be  tried.  As  in  the  case  of  digital pressure,  the  pressure  from  the  rectum  has  a  greater  mechanical  advan- 

tage, but  it  is  much  more  painful  to  the  patient.  It  cannot  be  con- 
tinued so  long,  and  an  opiate  will  often  be  required  during  the  process. 

Induction  of  abortion.— If  all  these  methods  fail,  it  is  better  to 
wait,  and  hope  for  gradual  spontaneous  restoration,  keepin  g  the  blad  der 
emptied,  unless  there  are  grave  constitutional  symptoms.  If  there 
are,  abortion  should  be  induced.  If  possible,  a  sound  or  stylet  should l.e  passed  through  the  os,  so  as  to  rupture  the  membranes.  If  this 
proves  impossible,  owing  to  the  displacement  of  the  os,  the  body  of 
the  uterus  may  be  punctured  from  the  vagina  by  a  very  fine  trocar, x  2 
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or  aspirator  needle,  and  the  liquor  amnii  drawn  off.  The  uterus 
will  right  itself  to  a  considerable  extent  at  any  rate,  as  it  expels 
its  contents.  The  treatment  of  the  partial  retroflexion,  real  or 
supposed,  continuing  up  to  labour  at  full  term  will  be  considered 
hereafter.    (Chapter  XXVI.) 

The  use  of  any  pessary  introduced  in  the  early  months  shovdd 
generally  be  continued  up  to  about  the  end  of  the  fourth  month. 
After  that  time  the  fundus  uteri  becomes  too  large  to  descend  a^ain 
into  the  pelvis,  and  the  pessary  should  therefore  be  removed. 

Prolapse  of  the  uterus  and  vagina. — Prolapse  of  the  uterus 
may  be  real  in  the  early  months  of  pregnancy,  or  it  may  be  apparent, 
being  really  elongation  of  the  cervix,  or  again  there  may  be  that 
condition  which  in  apparent  procidentia*  of  the  unimpregnated 
uterus  is  the  commonest,  namely,  an  elongation  of  the  supra-vaginal 
cervix  combined  with  descent  of  the  whole  uterus.  (See  Fig.  109, 
p.  309.)  Prolapse  of  the  uterus  is  not  very  common  in  pregnancy, 
considering  the  frequency  with  wliich  it  occurs  apart  from  pregnancy. 
For  the  prolapse  is  to  some  extent  a  hindrance  to  pregnancy,  and 
pregnancy,  when  it  does  occur,  has  a  tendency  eventually  to  cure 

the  prolapse.  The  uterus,  as  it  enlarges,  generally  rises  out  of  the 
pelvis,  and  eventually  rests  upon  the  brim. 

Causation. — All  forms  of  prolapse  of  uterus  and  vagina,  as  might 
be  expected,  occur  chiefly  in  women  who  have  been  pregnant  before. 
Prolapse  of  the  pregnant  uterus  in  the  great  majority  of  cases  arises 
out  of  prolapse  existing  before  pregnancy.  In  very  rare  instances, 
however,  prolapse  may  be  produced  suddenly  within  the  first  two  or 
three  months  of  pregnancy  by  a  fall  or  violent  strain,  just  as  it  may 

in  the  case  of  the  unimpregnated  uterus.  -  When  a  prolapsed  uterus 
becomes  pregnant,  the  descent  may  at  first  be  increased  in  consequence 
of  the  increased  weight.  It  has  already  been  explained  (see  p.  301) 

that  descent  is  almost  always  associated  with  some  degree  of  retro- 
version or  retroflexion.  The  case  now  to  be  considered  is  that  in 

winch  the  descent  is  the  main  element  of  the  displacement.  If 
the  case  has  been  before  pregnancy  one  of  prolapse  of  the  second 

degree  (called  also  procidentia)  in  which  the  cervix  descends  outside 
the  vulva,  but  the  fundus  uteri  remains  within  the  body,  it  will 
abnost  certainly  have  been  associated  with  more  or  less  elongation 

of  the  supra-vaginal  cervix,  the  result  of  tension  (Fig.  109). 
During  the  first  two  or  three  months  of  pregnancy,  the  cervix  may 
still  come  down  outside,  the  fundus  remaining  in  the  pelvis  more  or 

less  retroverted  or  retrofiexed.  The  congestion  and  strangulation  of 

the  cervix  will  then  be  greater  than  usual  in  consequence  of  the 

0  The  term  "  procidentia"  is  used  when  the  cervix  descends  outside  the  vulva. 
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hyperemia  of  pregnancy.  As  pregnancy  goes  on,  the  fundus  almost 

always  rises  up  out  of  the  pelvis,  and  draws  up  the  cervix  after  it. 

Hence  in  the  later  months  of  pregnancy,  although  the  cervix  may  be 

lower  than  usual  in  con- 
sequence of  its  elongation, 

it  hardly  ever  conies  out- 
side. Rarely  the  fundus 

becomes  detained  beneath 

the  promontory  of  the 
sacrum,  the  retroflexion 
increases  as  pregnancy 

goes  on,  and  the  case 
becomes  essentially  one  of 
retroflexion  of  the  gravid 
uterus. 

When  the  prolapse  is 
mainly  apparent,  and  not 

real,  the  condition  is  gene- 
rally one  of  hypertrophic 

elongation,  not  solely  or 

mainly     of     the     supra-  ̂      Fig  109.— Prolapse  of  second  degree  in  unim- 
vaginal,  but  of  the  intra-  pregnated  uterus, 
vaginal    portion    of  the 
cervix.  This  also  arises  out  of  a  similar  condition  existing 

before  pregnancy.  There  is  then  usually  some  descent  in  addition, 
which  is  due  to  the  weight  of  the  enlarged  cervix,  and  allows  the 
cervix  to  be  protruded  externally.  As  the  uterus  rises  out  of  the 
pelvis,  any  descent  of  the  body  of  the  uterus  is  remedied,  and  there 
is  a  tendency  also  to  draw  the  cervix  upward.  But  sometimes  the 
cervix  itself  is  more  or  less  constantly  gripped  and  retained  outside 
the  vulva,  and  then  the  traction  increases  the  elongation  of  the 

cervix  instead  of  remedying  its  malposition.  Its  hypertrophy  also 
is  increased,  in  consequence  of  the  hypereemia  of  pregnancy. 
Almost  all  cases  in  which  the  cervix  uteri  appears  externally  in 
the  later  months  of  pregnancy  after  the  fifth  month  are  to  be 
explained  in  this  way. 

It  is  possible  for  early  pregnancy  to  exist  with  prolapse  of  the 
third  degree,  in  which  not  merely  the  cervix  but  the  whole  uterus 
is  outside  the  body  in  a  position  of  retroflexion  (Fig.  110,  p.  310). 
The  enlarging  mass  then  soon  becomes  strangulated  by  the  vulva, 
and  abortion  follows,  if  the  uterus  is  not  reduced.  Cases  have  been 
reported  in  which  this  state  of  things  has  been  supposed  to  continue 

'  as  long  as  the  fifth  or  even  the  sixth  month.  But  it  is  probable that  in  these  cases  the  fundus  was  really  in  the  pelvis,  inside  the 
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vulva  (as  in  Fig.  109,  p.  309),  although  the  vagina  may  have  been completely  inverted  over  the  procident  cervix 

to  dKS  PTOlT?'  dUe-  t0  Aplasia  of  A*  cervix,  may  lead to  obstruction  in  labour  in  consequence  of  the  difficulty  in  the dilatation  of  the  elongated 
and  hypertrophied  cervix. 
This  will  be  considered 
hereafter. 

Prolapse  of  the  vagina 
alone  commonly  affects  the. 
anterior  wall  only.  The 
posterior  wall  may  also 

be  prolapsed  either  with 
or  without   the  anterior 

wall,  generally  after  dam- 

\  ~1  /    J  1 1    (fW  ase  t0  tlie  Perineum  in 
\  III    v  former  deliveries.  Pro- 

lapse of  the  anterior  wall 
is  often  a  sequel  of  an 

original  prolapse  both  of 
uterus  and  anterior  vaa- 
inal  wall,  after  the  uterus 
has  been  drawn  up,  owing 
to  its  increased  size. 

The  evolution  of  the  vaginal  walls  in  pregnancy  tends  to 
aggravate  the  condition.  In  labour  the  prolapsed  vaginal  wall, 
driven  before  the  head,  may  become  swollen,  and  form  an  obstacle 

to  progress.  It  may  even  slough  from  the  effect  of  prolonged 
pressure. 

Symptoms. — The  symptoms  of  ju'olapse  the  unimpregnated 
state  are  generally  increased  in  the  early  months  of  pregnancy  in 
consequence  of  the  increased  weight  and  congestion.  Instability 
of  bladder,  from  the  accompanying  cystocele,  is  often  troublesome. 
If  the  cervix  remains  external  it  is  apt  to  become  deeply  congested, 
irritated,  inflamed,  or  ulcerated  from  friction.  This  condition  of 

the  cervix  may  lead  to  abortion.  A  prolapsed  vagina  may  become 
much  swollen  in  labour,  and  form  an  obstacle  to  the  advance  of  the 

bead.  In  general,  after  the  fourth  month,  as  the  cervix  is  drawn 

upward  by  the  enlarging  uterus,  the  symptoms  of  prolapse  are  con- 
siderably relieved,  except  in  those  cases  of  elongation  of  the  vaginal 

cervix,  in  which  the  os  may  remain  external  to  the  vulva. 
Treatment. — If  there  is  any  notable  prolapse  of  the  uterus  itself 

within  the  first  few  months  of  pregnancy,  it  should  be  supported 

by  an  elastic  ring,  or  full-sized  Hodge's   pessary.      This  may 

Fig.  110.- -Prolapse  of  third  degree  in  unimpreg- nated uterus. 



HERNIA  OF  UTERUS. 
311 

generally  lie  removed  about  the  end  of  the  fourth  month.  Jn 

troublesome  cases,  and  more  especially  if  any  ulceration  of  the 

exposed  cervix  has  been  produced,  rest  in  the  horizontal  position  is 

a  great  aid  to  the  treatment.  If  a  pessary  is  not,  at  first,  readily 
tolerated  on  account  of  tenderness  of  the  uterus  or  vagina,  the 

uterus  may  be  supported  by  a  tampon  of  absorbent  cotton,  soaked 

in  a  solution  of  alum  thirty  grains,  boric  acid  four  grains,  to  an 

ounce  of  glycerine,  and  having  a  tape  tied  round  it  for  withdrawal. 

This  should  be  changed  every  day.  If  the  cervix  uteri  is  found 

external  to  the  vulva,  its  reduction  must  be  the  first  step  in 

treatment.  In  reducing  it,  care  shordd  be  taken  not  to  convert 

the  prolapse  into  a  retroflexion  by  pushing  up  the  cervix  only,  and 

leaving  the  fundus  low  down  in  the  hollow  of  the  sacrum.  The 

fundus  should  first  be  pushed  up  from  the  posterior  cul-de-sac  of 
the  vagina,  or  from  the  rectum.  If  there  is  any  difficulty  in  doing 

this,  the  semi-prone,  or  the  knee-elbow  position  will  often  facilitate 
it,  as  described  for  the  case  of  retroflexion  of  the  gravid  uterus  (see 

p.  307). 
Prolapse  of  the  anterior  vaginal  wall  in  the  early  months  is 

apt  to  be  associated  with  some  descent  of  the  uterus,  and  may  then 
call  for  the  use  of  a  pessary.  In  the  later  months,  it  is  to  be 

treated  chiefly  by  rest'  and  mild  astringents  in  the  form  of  lotion,  or 
dissolved  in  glycerine  and  applied  by  tampon,  which  may  be  kept 
in  place,  if  necessary,  by  a  perineal  band.  Sometimes,  even  at  this 
rftage,  a  large  elastic  ring  pessary  is  of  use,  its  anterior  portion 
holding  up  the  vaginal  wall  behind  the  pubes.  In  labour,  if  the 
prolapsed  and  swollen  vaginal  wall  is  driven  down  in  advance  of 

the  head,  it  should  be  gradually  drawn  back  over  it  by  the  fingers. 
In  prolapse  of  the  posterior  vaginal  wall  pessaries  are  not  generally 
of  service,  and  the  treatment  must  be  confined  to  rest  and  the  use 
of  astringents. 

Apparent  prolapse,  due  to  elongation  of  the  vaginal  cervix,  can 
receive  benefit  from  a  pessary  only  when  it  is  associated  with  some 
actual  descent  of  the  uterus,  as  may  be  the  case  in  the  early 
months.  In  the  later  months  all  that  can  be  done  is  to  prescribe 
rest,  and  prevent  irritation  of  the  cervix  by  friction.  The  treat- 

ment of  difficulty  in  parturition,  arising  from  the  hypertrophied 
cervix,  will  be  considered  hereafter.  In  all  cases  of  prolapse,  of 
whatever  variety,  attention  should  be  paid  to  the  regulation  of 
the  ̂   bowels,  that  the  displacement  may  not  be  aggravated  by straining. 

Hernia  of  the  uterus. — In  the  later  months  the  fundus  uteri 
may  protrude  into  the  sac  of  an  umbilical  hernia,  if  greatly  distended, 
or  into  a  ventral  hernia,  due  to  stretching  of  the  cicatrix  of  an 
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abdominal  section,  especially  one  in  which  a  pedicle  of  uterine  or 
ovarian  tumour  has  been  fixed.  A  sort  of  hernia  may  also  arise 
simply  from  separation  of  the  recti  muscles.  In  these  cases  the  use 

of  an  abdominal  belt  during  pregnancy  is  sufficient  treatment,  and 

birth  generally  takes  place  naturally  or  -with  the  aid  of  forceps. 
In  very  rare  cases,  the  uterus  has  been  found  in  the  sac  of  an 

inguinal  or  femoral  hernia,  and  in  still  rarer,  pregnancy  has 

occurred  in  such  a  uterus.*  The  diagnosis  would  be  made  by 
recognising  the  characters  of  the  pregnant  uterus  in  the  sac,  the 
absence  of  the  uterus  from  its  usual  position,  and  the  displacement 
of  cervix  and  vagina  toward  the  sac.  Such  cases  have  generally 
ended  in  spontaneous  abortion.  If  the  uterus  cannot  be  returned, 
abortion  should  be  induced  in  the  early  months  by  passing  a  sound 

or  stylet  through  the  os.  Later,  an  operation  as  for  strangulated 
hernia  might  possibly  become  necessary.  If  possible,  the  uterus 
should  not  be  incised,  but  returned  after  incision  of  the  neck  of  the 
sac,  either  with  or  without  evacuation  of  the  liquor  amnii. 

*  Spiegelberg,  Lehrbucb.  der  Geburtshiilfe,  2nd  ed.,  p.  262. 



CHAPTEE  XXII. 

DISEASES  OF  DECIDUA  AND  OVUM. 

Decidual  endometritis. — Inflammation  of  the  deciclua  may 
arise  ont  of  previous  endometritis  existing  before  impregnation ;  it 
may  be  the  result  of  syphilis,  or  of  irritation  caused  by  diseases  of 
the  ovxun,  or  retention  of  a  dead  ovum.  The  inflammation  may 

affect  the  decidua  vera,  serotina,  or  reflexa  all  together,  or  may  be 
more  especially  manifested  in  one  or  two  of  these  divisions.  The 
study  of  inflammation  in  this  situation  is  difficrdt,  since  even  the 
normal  rapid  proliferation  of  cells  in  the  decidua  is  analogous  to 

the  proliferation  due  to  inflammation  in  other  parts  of  the  body. 
The  anatomical  evidence  of  inflammation  consists  not  only  in 
irregular  thickening  but  in  induration  of  the  decidua.  Tliis  is  due 

to  formation  of  connective  or  fibrous  tissue,  which  may  unite  the 
decidua  too  closely  with  the  uterine  wall.  Hence  arises  a  difficulty 
of  separation  of  either  of  the  decidua  vera,  or  more  especially  of  the 
placenta,  from  the  uterine  wall,  when  the  full  term  of  pregnancy 
has  arrived,  or  on  the  occurrence  of  abortion.  The  inflammation 

may  lead  not  only  to  hyperplasia  and  induration  of  the  decidua, 
but  to  hamiorrhage  into  its  substance,  which  may  be  the  exciting cause  of  abortion. 

Endometritis  affecting  the  decidua  serotina  is  of  course  the  most 
important  as  regards  its  influence  on  the  life  of  the  ovum.  This 
will  be  considered  in  conjunction  with  inflammation  of  the  placenta. 
A  considerable  amount  of  change  in  the  decidua  vera  is  not  in- 

compatible with  the  continuance  of  pregnancy.  The  diseased 
decidua,  by  the  irritation  of  its  presence,  may,  however,  excite  the 
uterus  to  expel  the  ovum,  especially  when  haemorrhage  has  occurred in  its  substance. 

To  a  special  form  of  endometritis,  affecting  chiefly  the  decidua 
vera,  but  sometimes  also  the  decidua  reflexa,  the  term  endometritis 
deciduahs  tuberosa,  or  endometritis  decidualis  polyposa,  has  been given.  In  this  the  free  surface  of  the  decidua  becomes  elevated  in 
the  form  of  bosses,  or  polypoid  projections.  These  are  due  chiefly 
to  local  proliferation  of  cells  and  fibroid  tissue,  but  the  swelling 
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may  be  increased  by  infiltration  of  blood  into  the  tissue.  Over  the 
bosses,  or  polypoid  projections,  the  orifices  of  the  glands  are  gene- 

rally obliterated  by  the  cell-growths,  but  in  the  intervening  parts of  the  decidua  they  remain  visible. 
Symptoms. — Pain  referred  to  the  uterus,  or  tenderness  of  the 

uterine  walls  during  pregnancy,  may  arise  from  endometritis  de- 
ciduals, but  symptoms  may  be  altogether  absent. 

Catarrhal  decidual  endometritis,  or  hydrorrhcea  gravidarum. — In 
some  cases  a  discharge  takes  place  during  pregnancy  of  a  thin 
watery  or  muco-puxulent  fluid.  This  may  begin  in  the  third  or 
fourth  month,  but  is  more  abundant  in  the  later  months  of  preg- 

nancy. It  is  attributed  to  hypertrophy  of  the  glands  of  the  decidua, 
and  excessive  secretion  from  them.  Sometimes  the  discharge  takes 
place  continuously,  or  frequently  in  small  quantities.  In  other 
cases,  if  its  exit  is  obstructed  by  a  plug  of  tenacious  mucus  in  the 
os,  or  adhesion  between  the  decidua  vera  and  reflexa,  it  may  be 
retained  until  a  considerable  quantity  is  accumulated,  and  then  be 
discharged  in  a  sudden  gush.  Such  a  flow  is  liable  to  be  mistaken 
for  the  escape  of  the  liquor  anmii,  or  of  the  fluid  which  sometimes 
collects  between  the  amnion  and  chorion.  From  both  of  these  it  is 

distinguished  by  the  fact  that  the  discharge  generally  takes  place 
more  than  once,  and  from  escape  of  the  liquor  amnii  by  the  fact 
that  pregnancy  continues  uninterrupted.  In  some  cases,  however, 
uterine  action  may  be  set  up,  and  premature  labour  follow.  No 
treatment  is  likely  to  be  of  any  avail  except  the  use  of  sedatives 
and  rest  if  premature  labour  should  appear  to  be  threatened. 

Acute  endometritis  or  acute  metritis  in  pregnancy  may  arise  in  the 
course  of  acute  zymotic  diseases.  Apart  from  such  a  cause  they 
are  hardly  ever  observed  unless  as  the  result  of  some  complication, 

such  as  the  presence  of  a  tumour,  or  the  incarceration  of  a  retro- 
verted  uterus,  or  again  from  a  traumatic  cause,  such  as  the  attempt 
to  induce  abortion. 

Anomalies  of  the  Decidua  Serotina  and  Placenta. 

Anomalies  of  form  and  size. — The  cord  may  be  attached  to 

the  edge,  instead  of,  as  usual,  to  the  centre  of  the  placenta.  This 

variety  is  called  the  battledore  placenta.  The  cord  may  reach  the 

membranes  a  little  distance  from  the  edge  of  the  placenta,  the 

vessels  dividing  into  branches  before  arriving  at  the  placenta,  and 

the  branches  running  in  the  membranes.  In  such  a  case,  the  cord 

.will  readily  tear  away  from  the  placenta,  if  any  traction  is  math' 

upon  it.  In  rare  cases  there  are  detached  masses  of  placental 

tissue  apart  from  the  main  placenta,  and  due  to  development  of  iso- 
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lated  patches  of  chorionic  villi.  These  are  called  placenta}  succentu- 
riahe.  They  are  of  considerable  practical  importance,  because  they 

may  easily  remain  behind  in  the  uterus  undetected,  and  give  rise 

either  to  secondary  post-partum  haemorrhage  or  to  decomposition 

and  septic  absorption.  Sometimes  the  placenta  is  thinner  than 

usual,  and  spread  over  a  larger  surface  of  the  decidua.  Such  a 

placenta  is  called  placenta  membranacea.  In  other  cases  there 

appears  to  be  actually  excessive  development  of  the  placenta. 

Sometimes  this  is  associated  with  an  excessively  large  foetus,  some- 

times with  hydrops  amnii.  Sometimes  also  it  appears  to  be  a  land 

of  compensatory  hypertrophy,  when,  for  some  reason,  the  foetus 
has  a  difficulty  in  obtaining  nutriment  enough.  The  placenta 

sometimes  appears  to  be  unusually  small,  without  any  obvious  ill 
effect  upon  the  foetus.  It  has  already  been  mentioned  that  in  multiple 

pregnancy,  if  one  or  more  placentas  are  less  favourably  placed,  or 
insufficient  in  extent,  the  corresponding  foetus  is  apt  to  perish. 

Congestion  of  the  placenta  and  placentitis. — Conges- 
tion of  the  decidua  serotina  and  maternal  portion  of  the  placenta 

may  arise  from  passive  obstruction  in  the  maternal  vascular  system, 
as,  for  instance,  from  cirrhosis  of  the  liver,  or  it  may  be  the  result 
of  inflammation.  In  either  case  it  may  lead  to  haemorrhage, 
and  formation  of  thrombus,  and  this  may  cause  the  death  of  the 

embryo,  or  excite  the  uterus  to  expel  the  ovum.  In  the  fully 

formed  placenta,  permeated  by  the  maternal  blood  spaces,  conges- 
tion on  the  maternal  side  can  exist  only  in  the  form  of  excessive 

blood  pressiue.  This  also  may  lead  to  the  formation  of  thrombus, 

for  if  the  blood  escapes  into  any  space  which  it  does  not  naturally 
occupy,  and  in  which  the  current  stagnates,  clotting  takes  place. 

The  study  of  inflammation  in  the  placenta  is  a  difficult  one,  and 
the  very  existence  of  such  a  thing  has  been  denied.  There  can  be 
no  ground,  however,  for  doubting  that  inflammation  occurs  in  the 
decidua  serotina  and  maternal  portion  of  the  placenta,  as  well  as  in 
the  decidua  vera  and  reftexa.  The  result  is  excessive  proliferation 
of  cells,  leading  to  induration,  the  production  of  fibrous  tissue,  and 
often  adhesion  of  the  placenta  to  the  uterine  wall  at  full  term,  a 
condition  which  is  apt  to  recur  in  successive  pregnancies. 

Local  haemorrhage  and  formation  of  thrombus  is  also  apt  to  be 
produced.  If  this  process  goes  on  at  the  early  stage  of  pregnancy, 
the  incipient  placenta  become  elevated  in  irregular  masses,  due 
either  to  cell  proliferation  or  to  associated  haemorrhage,  and  the 
embryo  often  perishes  (see  Fig.  Ill,  p.  316).  It  is  believed  that 
inflammation  of  the  foetal  portion  of  the  placenta  also  occurs.  This 
appears  to  be  manifested  chiefly  by  excessive  proliferation  of  the 
cellular  substance  of  the  villi.    Frequently  fatty  degeneration  is 
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observed  in  the  products  of  inflammation.  Formation  of  lobular 
abscess  in  the  placenta,  as  the  result  of  placentitis,  has  been 
described,  but  is  very  rare.  As  the  result  of  placental  inflamma- 

tion, on  separation  of  the  placenta  at  full  term,  a  yellowish  layer 
may  be  seen  on  the  uterine  surface,  resembling  lymph,  either  hi patches  or  more  diffused,  often  especially  distributed  around  the 
edges.  This  consists  of  inflammatory  products,  generally  in  a  state 
of  fatty  degeneration.    In  other  cases  localised  masses  of  induration 

Pig.  ill. — Blighted  ovum  with  irregular  thickening  of  membranes. 

are  found  in  the  placenta.  Sometimes  again  calcareous  deposits  are 
found  chiefly  immediately  under  the  uterine  surface  of  the  placenta, 
or  in  the  decidual  processes.  These  appear  to  be  due  in  general  to 

degeneration  in  the  products  of  inflammation,  and  are  often  associ- 
ated with  adhesion  of  the  placenta.  Calcareous  deposit  in  the 

foetal  vessels,  associated  with  atrophy  of  the  villi,  has  also  been 
described. 

In  individual  cases  it  may  be  very  difficult  to  say  whether  the 

changed  character  of  the  tissue  is  the  sequel  of  inflammation  or  the 
result  of  degeneration.  This  is  especially  the  case  when  the  foetal 

portion  of  the  placenta  is  the  part  affected.  One  condition  com- 
monly found  is  an  excessive  proliferation  of  the  chorionic  villi  as 

regards  their  cellular  substance,  associated  with  insufficient  develop- 
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ment  of   the  blood-vessels  in  them.     If,  at   the   same  time 
development  of  the  maternal  blood  spaces  is  imperfect,  a  substance 
is  found  firmer  than  normal  placenta,  so  that  continuous  micro- 

scopic sections  can  be  cut  from  it.    This  condition  may  be  in- 
flammatory, or  closely  allied  to  inflammation,  or,  on  the  other 

Fig.  114. — Normal  chorionic  villi.   1.  Villus  with  its  investing  epithelium.   2.  Villus 
deprived  of  epithelium.   3.  Portion  of  epithelium  detached.   (After  E.  Barnes.) 

hand,  it  may  be  secondary  to  the  death  of  the  embryo,  or  to  an 

insufficient  supply  of  the  maternal  blood.  When  it  occurs  irregu- 
larly, forming  localised  indurated  patches,  it  may  be  presumed  that 

the  fault  originates  in  the  foetal  tissues.  In  some  cases  it  appears  to 
be  due  to  inherited  syphilis,  in  others  no  evidence  of  syphilis  is 
forthcoming. 

Fatty  degeneration  of  the  placenta. — Fatty  degeneration 
of  the  placenta,  especially  of  the  chorionic  villi,  frequently  occurs 
when  the  placenta  is  retained  for  some  time  after  the  death  of  the 
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embryo.  Fatty  degeneration  also  take
s  place  m  the  products  of 

inflammation.  A  primary  form  of  fatty  de
generation  of  the  chorionic 

villi  or  of  the  maternal  portion  of  the  place
nta,  distinct  from  eithei 

x  420. 

Fig.  115.— Fatty  degeneration  of  chorionic  villi.  1  and  2.  Branches  partially  deprived 
of  epithelium,  and  showing  much  fatty  matter.  3.  Branch  deprived  of  epithelium, 
and  in  a  state  of  fatty  degeneration.   (After  B.  Barnes.) 

of  these,  is  also  described  by  R.  Barnes,*  who  considers  it  the  same 
disease  as  that  which  attacks  the  heart,  liver,  muscles,  &c,  of  the 

adult.  It  is  distinguished  from  other  forms  of  fatty  change  by  the 
fact  that  it  affects  the  placenta  irregularly,  some  lobides  only  being 
altered,  and  that,  if  the  disease  is  not  too  widespread,  the  foetus 
may  be  born  alive.  If  extensive,  it  may  directly  kill  the  fetus  by 
cutting  off  the  supply  of  blood.  Short  of  this,  it  may  lead  to 
hajmorrhage  on  account  of  the  friability  of  the  diseased  tissue,  and 
the  uterus  may  then  be  excited  to  expel  its  contents. 

Med.  Chir.  Trans.  1851. 
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In  fatty  degeneration  following  death  of  the  fcetus,  the  whole 
placenta  is  uniformly  changed.  Whatever  the  cause  of  the  fatty 
change,  the  part  affected  appears  yellowish,  pale,  more  solid,  anil 
less  spongy  than  normal  placenta,  hut  at  the  same  time  very  friable. 

The  individual  villi  are  also  friable,  and  on  microscopic  examination, 

appear  filled  with  spherical  molecules.  (Compare  Fig.  114  with  Fig. 

115,  p.  319.)  A  similar  appearance  may  also  be  visible,  both  in 

the  large  decidual  cells,  and  in  the  fibrous  stroma  of  the  maternal 

portion  of  the  placenta,    (See  Fig.  113,  p.  317.) 

Tumours  of  the  placenta. — In  rare  cases  tumours  of  the 

placenta  have  been  observed  of  a  fibrous,  sarcomatous,  or  fibro-myxo- 
rnatous  structure.  They  most  frequently  belong  to  the  chorion,  and 

are- in  continuity  with  the  chorionic  villi.  Cysts  are  sometimes  seen, 

usually  on  the  foetal  surface  of  the  placenta  near  the  centre.  Some- 
times these  are  the  sequel  of  extravasations  of  blood. 

Haemorrhage:  Carneous  mole. — Hemorrhage  into  the  pla- 

centa, with  the  formation  of  clots  in  its  substance,  may  result  either 

from  inflammation  or  degeneration  of  the  maternal  or  foetal  portions 
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of  the  placenta.     It  may  also  arise  from  partial .  detachment  of  the 
chorion  or  placenta  from  the  uterine  wall  as  the  result  of  uterine 
contractions  set  up  by  violence,  emotion,  or  other  exciting  cause  of 
abortion.    This  is  apt  to  lead  to  the  death  of  the  embryo,  which 
may  entirely  disappear  if  it  has  only  advanced  to  a  very  early  stage 
of  development,  or  may  remain  of  very  small  size  in  comparison  to 
the  size  of  the  whole  ovum  (Fig.  114).     The  anxnial  cavity  may 
then  shrink  up,  or  the  amnion  may  be  ruptured  from  the  increased 
pressure,  and  the  liquor  amnii  escape.    The  foetal  and  maternal 
membranes,  infiltrated  with  clotted  blood,  or  having  isolated  masses 
of  clot  in  their  substance,  then  form  a  firm  fleshy  mass,  called  a 
carneous  mole.    This  may  be  retained  in  the  uterus  for  some  weeks 
or  months,  but  is  eventually  expelled,  usually  not  later  than  the 

fifth  month.    In  other  cases,  the  amniotic  cavity  remains  patent, 
though  the  main  part  of  the  mass  retained  in  utero  is  formed  by  the 
thickened  membranes  (Fig.  114). 

The  situation  where  blood  is  effused  may  be  in  the  substance  of 
-1 — - —    --  j — =j —    —  i— i   — .1  at  :„„  ,..„n 

N.B.—All  the  figures  and  references  to  figures  in 

pp.  321  —  332  should  be  put  forward  two; 
thus,  114:  should  be  116. 

To  face  Page  321.] 

chorionic  villi,  retaining  their  attachment  "to  the  uterus,  may  con- tinue to  grow  to  some  extent,  so  that  their  bulk  is  large  in  com- 
parison with  the  embryo,  if  this  can  still  be  detected.  A  large 

portion  of  the  mass,  however,  generally  consists  of  compressed  clot, which  may  have  become  decolorised.  The  nature  of  the  carneous 
mole  may  always  be  determined  by  recognition  of  the  chorionic  villi 
on  imcroscopic  examination.  They  can  generally  be  seen  most 
easily  if  a  small  portion  of  the  mass  is  spread  out  on  a  slide,  and 
examined  with  a  low  power.  They  may,  however,  also  be  seen  in 
section,  generally  imbedded  in  the  midst  of  fibrin,  if  sections  be 
cut  of  the  whole  mass.  When  a  section  is  examined  in  this  way  it 
is  often  evident  that  there  has  been,  relatively,  excessive  prolifera- 

tion of  the  cellular  substance  of  the  chorion,  with  deficient  develop- ment of  its  vessels.  1 

Blighted  ovum.— In  other  cases,  again,  the  embryo  perishes from  some  cause  or  other,  whether  this  be  some  morbid  condition  in 
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itself,  the  funis  (see  Fig.  115),  the  membranes  (see  Fig.  109,  p.  316), 
or  the  maternal  organism.  The  blighted  ovum,  with  relatively  slight, 
or  without  any,  thickening  of  the  membranes,  may  then  sometimes 

Fig.  115.— Blighted  ovum,  showing  morbid  enlargement  of  the  umbilical  cord. 

be  retained  in  a  similar  way  for  weeks  or  even  months  before  it  is 
expelled. 

(Edema  of  the  placenta. — In  some  cases  the  jdacenta  is  found 
unusually  large,  heavy,  pale  in  appearance  ;  and  the  fluid  which 

oozes  from  it  is  not  pure  blood,  but  semi-serous  in  character.  The 
placenta  still  remains  unusually  large  and  heavy,  even  after  draining. 
There  has  thus  been  actual  hypertrophy  of  the  villi,  in  compensation 
for  the  impairment  of  their  function. 

It  appears  that  cedema  of  the  placenta  may  arise  from  a  fault 
either  on  the  maternal  or  the  foetal  side.  Thus  it  has  been  observed 

in  conjunction  with  general  cedema  from  albummuria,  or  with 

ascites  arising  from  hepatic  obstruction  on  the  mother's  part.  In 
other  cases,  it  is  associated  with  hydramnion  or  cedema  of  the  fcetus, 
and  then  appears  to  be  dependent  upon  some  anomaly  causing 
obstruction  in  the  foetal  circidation.  It  appears  that  the  serous 
effusion  may  be  either  in  the  villi,  or  in  the  decidual  processes,  or 
in  both.  The  blood  circulating  in  the  maternal  blood  spaces  may 
also  be  too  watery,  if  the  cause  of  the  affection  is  albuminuria  or 

anaemia  on  the  mother's  side.  (Edema  of  the  placenta  is  apt  to 
lead  to  imperfect  development  or  death  of  the  foetus,  and  to  pre- 

mature labour. 
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Hydatidiform  degeneration  of  the  chorion.  Hydatidi- 
form  or  vesicular  mole. — In  this  disease  the  villi  of  the  chorion 

undergo  proliferation  with  myxomatous  degeneration,  so  that  por- 
tions of  them  become  converted  into  cysts  filled  with  a  fluid  contain- 

ing mucin  as  well  as  albumen.  The  vesicles  may  be  of  any  size  up 

to  about  half  an  inch,  or  even  more.  The  general  appearance  pro- 
duced is  shown  in  Figure  116.  It  has  been  compared  to  that  of  a 

bunch  of  grapes,  but  the  mode  of  attachment  of  the  cysts  is  essentially 

Fig.  116.— Hydatidiform  degeneration  of chorion. Fig.  117.— Commencement  'of  hydatidi- form degeneration  of  chorion. 

different.  Instead  of  being  attached  by  stalks  to  branches  of  a  main 
stem,  each  cyst  is  attached  by  a  pedicle  to  another  cyst,  that  again 
to  another,  and  the  final  pedicle  not  to  a  main  stem,  but  to  the 
convex  surface  of  a  membrane,  the  chorion.  The  formation  of  the 
individual  vesicles  is  due  to  the  fact  that  the  proliferation  of  cells 
with  degeneration  does  not  affect  the  villi  uniformly  throughout  but 
takes  place  at  detached  centres  (Fig.  117).  The  altered  portion  of the  villus  grows  into  the  vesicle,  the  intervening  parts  which  remain 
normal ,  or  comparatively  normal,  form  the  connecting  pedicles Ihe  hydatidiform  vesicles  were  formerly  confounded  with  true Y  2 



324 DISEASES  OF  THE  DECIDUA  AND  OVUM. 

hydatids,  but  are  easily  distinguished  from  them  by  the  fact  of  their 
being  pedunculated.  True  hydatids  may  occur  in  the  uterus  as  else- 

where, but  very  few  instances  are  recorded  of  their  having  been found  in  that  situation  in  Britain. 

In  the  majority  of  cases,  the  degeneration  commences  within  the 
first  two  months  of  pregnancy,  before  the  placenta  is  fully  differen- 

tiated, and  it  then  usually  affects  the  whole  of  the  convex  surface  of 
the  chorion.  The  embryo  may  have  disappeared  altogether,  or  may 
be  found  in  a  blighted  condition,  if  it  has  reached  a  somewhat  later 
stage  of  development.  When  the  hydatidiform  change  commences 
after  the  formation  of  the  placenta,  it  generally  affects  only  the 
placental  site.  In  the  great  majority  of  cases,  the  foetus  perishes 
before  or  after  the  formation  of  the  mole  has  begun,  but,  in  some 
instances,  in  which  only  a  few  lobes  of  the  placenta  have  become 
degenerated,  or  in  which  the  degeneration,  though  more  widely 
spread,  is  only  partial,  a  healthy  fcetus  has  been  found  in  combina- 

tion with  a  hydatidiform  mole.  In  some  cases  the  tendency  to 
active  proliferation  of  the  diseased  villi  is  shown  by  their  invading 
the  uterine  wall.  They  appear  to  reach  the  uterine  sinuses  by 
dipping  into  them  from  the  maternal  blood  spaces,  as  the  normal 
villi  sometimes  do.  But  they  sometimes  penetrate  much  more 
deeply  into  the  uterine  wall  than  normal  villi  ever  do,  and  may 
reach  quite  close  to  the  peritoneal  surface.  In  some  cases  the 

uterine  wall  becomes  broken  down,  in  consequence  of  the  pressure 
produced  by  their  proliferation,  and  replaced  by  the  diseased  mass. 
If  this  process  reaches  near  to  the  outer  surface,  peritonitis  may  be 
set  up,  or  even  rupture  of  the  uterus  may  occur.  A  hydatidiform 
mole  sometimes  grows  to  so  great  a  size  as  to  enlarge  the  uterus  as 
much  as  pregnancy  at  full  term.  More  frequently  the  uterus  is  not 
enlarged  beyond  its  size  at  the  fifth  or  sixth  month  of  pregnancy. 

Causation. — The  causation  of  the  degeneration  is  not  fully  under- 
stood. The  formation  of  the  hydatidifomi  mole  has  sometimes  been 

repeated  in  the  same  woman,  and  hence  it  is  inferred  that  the  con- 
dition of  the  mother  may  have  something  to  do  with  it.  Thus, 

inflammation  or  fatty  degeneration  of  the  decidua  may  be  predis- 

posing causes,  and  these  conditions  have  actuall}7  been  found  in 

conjunction  with  the  hydatidiform  mole.  Again,  Bright's  disease 
or  syphilis  in  the  mother  has  appeared,  in  some  instances,  to  be  the 

predisposing  cause.  The  fact  that  the  disease  is  much  commoner  in 

multipara  than  in  priniiparoe  appears  to  indicate  that  some  morbid 
state  of  the  uterus  promotes  its  occurrence.  Probably  the  more 

important  part  of  the  cause  lies  in  a  fault  of  development 

in  the  foetal  portion  of  the  ovum.  This  is  the  readiest  way  of 

explaining  those  cases  in  which  there  are  twin  ova,  of  which 
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one  is  developed  normally,  while  the  other  undergoes  hydatidiform 

degeneration. 

As  it  arises  from  the  chorionic  villi,  the  hydatidiform  mole  is 

necessarily  in  all  cases  the  product  of  conception,  although  some 

have  occasionally  maintained  the  chastity  of  a  woman  who  has  been 

delivered  of  one.  It  does  not  however  necessarily  imply  a  recent 

conception,  for  the  diseased  structure  may  be  retained  for  some 

time  within  the  uterus,  and  afterwards  grow  to  a  considerable  size. 

In  some  cases  a  foetus  has  been  born  at  full  term,  and  a  hydatidi- 

form mole  has  been  expelled  some  months  later,  when  no  second 

conception  has  been  thought  possible.  This  may  be  explained 

either  on  the  groimd  that  there  was  a  twin  ovum  which  had  under- 

gone degeneration,  or  that  a  portion  only  of  the  villi  of  the  first  ovum 

had  undergone  this  change,  and  had  been  retained  in  consequence  of 

the  close  connection  which  they  form  with  the  uterine  wall.  In  other 

cases  again,  a  hydatidiform  mole  has  been  expelled  first,  and  a  living 
foetus  some  months  after.  These  again  may  have  been  instances  of 

twin  pregnancy.  It  does  not  appear  that  a  piece  of  normal  placenta 
retained  in  the  uterus  at  the  expulsion  of  the  foetus  can  afterwards 

undergo  the  hydatidiform  degeneration.  Some  have  maintained  the 
theory  that  the  origin  of  the  vesicular  degeneration  is  the  previous 
death  of  the  foetus.  This  seems  to  be  disproved  by  the  cases,  which 
are  fairly  numerous,  in  which  a  living  foetus  has  been  associated 

with  partial  vesicular  change.  When  the  degeneration  of  the  pla- 
centa is  general  the  foetus  must  inevitably  perish  as  a  secondary  result. 

Symptoms  and  course. — At  first  the  symptoms  may  not  differ 
from  those  of  ordinary  pregnancy.  After  two  or  three  months  the 
enlargement  of  the  uterus  and  of  the  abdomen  is  often  more  rapid 
than  in  normal  pregnancy,  but  this  is  not  invariably  the  case. 
When  it  is  so,  constitutional  disturbance  may  be  set  up  by  the 
iinusual  tension,  and  uterine  contractions,  threatening  abortion,  may 
be  excited.  Frequently  the  first  thing  which  attracts  attention  is  a 
sanguineous  discharge.  This  may  consist  either  of  pure  blood,  or  of 
a  more  watery  fluid,  compared  to  red-currant  juice,  due  to  the  rup- 

ture of  some  of  the  vesicles.  Sometimes  clusters  of  vesicles  come 
away  with  the  discharge.  The  hsemorrhage  may  greatly  exhaust 
the  patient,  or  even  lead  to  a  fatal  result.  Eventually  the  uterus 
may  either  expel  the  great  mass  of  the  mole,  leaving  other  more 
adherent  portions  behind,  or  it  may  completely  empty  itself.  In 
the  former  case  hasmorrhage  continues  or  recurs  ;  in  the  latter,  invo- 

lution of  the  uterus  takes  place  as  after  abortion  or  delivery. 
Diagnosis. — An  absolutely  certain  diagnosis  can  only  be  made 

when  some  of  the  vesicles  are  discovered.  A  probable  diagnosis 
may  be  based  upon  the  following  points— the  size  of  the  uterus  not 
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agreeing  with  the  duration  of  pregnancy,  especially  a  too  rapid  in- 
crease of  size ;  presence  of  sanguineous  or  "  currant-juice  "  discharge  ; 

and  absence  of  any  tangible  parts  of  the  foetus,  of  any  ballottement^ 
or  signs  of  fetal  life,  when  the  uterus  has  reached  a  size  at  which 
these  ought  to  be  discoverable  in  normal  pregnancy. 

Prognosis. — The  resrdt  is  generally  favourable,  if  adequate  treat- 
ment is  undertaken  early  enough.  The  danger  chiefly  depends 

upon  the  amount  of  blood  lost.  There  is  a  risk  also  of  septicaemia 
and  other  post-partum  disturbances,  to  which  the  loss  of  blood  renders 
the  patient  more  liable.  The  rarer  cases,  in  which  the  growth 
deeply  penetrates  the  uterine  wall  in  a  quasi-malignant  manner,  are 
always  dangerous,  since  they  involve  the  risk  of  peritonitis  or  rup- 

ture of  the  uterus. 

Treatment. — When  a  positive  diagnosis  has  been  made  by  in- 
spection of  some  of  the  vesicles  the  uterus  should  be  evacuated  as 

soon  as  possible.  The  only  exception  to  this  rule  is  the  rare  case 
in  which  the  presence  of  a  living  fetus  is  detected  in  addition  to 
the  mole.  If  the  ha3morrhage  is  not  serious  the  physician  may  then 
defer  interference  in  the  hope  of  saving  the  fetus.  If  the  dia- 

gnosis is  only  probable,  the  decision  in  favour  of  evacuating  the 
uterus  or  otherwise  must  depend  upon  the  amount  of  haemorrhage, 

and  its  effect  upon  the  patient's  condition.  It  is  to  be  remembered 
that  the  hydatidiform  mole  is  a  very  much  rarer  condition  than 
ordinary  pregnancy  with  haemorrhage,  due  to  threatened  abortion. 

If  the  os  is  dilated,  and  the  expulsion  of  the  mole  has  commenced, 
the  evacuation  of  the  uterus  may  be  assisted  by  manipulation.  If 
not,  supposing  that  evacuation  is  resolved  upon,  the  cervix  must  be 
dilated  first  by  a  tent  if  necessary,  and  afterwards  by  hydrostatic 
dilators,  until  it  will  admit  two  or  three  fingers.  The  patient 
should  be  placed  under  an  anaesthetic  for  the  evacuation.  A  full  dose 
of  ergot  may  be  administered  a  little  before,  or  ergotin  may  be  injected 
subcutaneously  at  the  time  of  operating  in  order  to  gain  the  assistance 
of  the  uterus  in  expelling  the  mass  and  diminish  haemorrhage. 

The  patient  is  placed  in  the  dorsal  position  for  the  operation, 
and  according  to  circumstances,  either  the  whole  hand  or  the  half 

hand,  not  including  the  thumb,  is  passed  into  the  vagina.  The 
bladder  is  to  he  emptied  previously,  and  the  other  hand,  placed 

upon  the  abdomen,  presses  down  the  fundus  upon  the  fingers  in  the 

vagina.  In  general  it  is  sufficient  to  pass  two  fingers  into  the 

uterus  to  scoop  out  the  hydatidiform  mass.  After  the  lower  part  is 

removed,  the  contracting  fundus,  aided  by  the  external  pressure, 

brings  more  and  more  within  reach  of  the  fingers,  until  the  interior 

of  the  fundus  is  reached  and  the  whole  cavity  evacuated.  If  how- 

ever the  uterus  is  very  greatly  enlarged  and  the  cervix  wide,  four 
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fingers  or  the  whole  hand  may  be  passed  into  its  cavity.  In  other 

cases  again,  in  which  the  vagina  is  narrow,  the  evacuation  may  be 

effected  without  more  than  two  fingers  being  passed  into  the  vagina, 

the  uterus,  toward  the  end  of  the  process,  being  pushed  down  close 

to  the  outlet  in  a  position  somewhat  of  anteversion. 

If  the  vesicles  are  not  easily  detached  from  the  uterine  wall,  care 

must  be  taken  not  to  use  too  much  force  in  detaching  them. 

Otherwise,  in  a  case  in  which  the  growth  has  invaded  and  eroded 

the  uterine  wall,  a  rupture  reaching  the  peritoneal  surface  might  be 

produced.  The  operator  shoidd  carry  the  separation  only  so  far  as 

he  can  effect  it  with  the  pulp  of  the  fingers,  not  using  the  nails.  If 

vesicles  are  left  embedded  in  the  uterine  wall,  they  will  probably  be 

destroyed  by  pressure,  if  the  cavity  is  once  thoroughly  evacuated,  and 
a  firm  contraction  secured.  After  the  operation,  a  course  of  ergot 

.shoidd  be  given  to  assist  involution.  If  it  has  not  proved  possible 
thoroughly  to  clear  the  cavity,  or  if  an  offensive  discharge  from  it 

appears,  the  uterus  shoidd  be  periodically  washed  out  with  an 

antiseptic  solution.*  If  haemorrhage  persists",  the  cavity  of  the 
uterus  shoidd  be  again  explored  after  an  interval. 

Hydramnion  or  Hydrops  Amnii. — The  quantity  of  liquor 
amnii  varies  considerably  in  different  cases.  When  it  is  so  much  in 

excess  as  to  cause  constitutional  disturbance  to  the  patient,  the  con- 
dition is  called  Hydramnion. 

Causation. — In  some  cases,  hydramnion  has  been  observed  in 
conjunction  with  certain  morbid  conditions  in  the  mother,  such  as 

albuminuria,  syphilis,  or  diabetes,  which  appear  to  have  something 
to  do  with  the  causation.  In  general,  however,  the  fault  is  rather 
on  the  foetal  side.  This  is  shown  by  the  fact  that  hydramnion  is 

specially  frequent  in  twin  pregnancy,  but,  as  a  rule,  only  one  of 
the  ova  is  affected  in  this  way.  Again,  in  a  large  proportion  of 
cases,  (about  75  per  cent,  according  to  McGlintock)  the  foetus  has 
been  found  to  be  of  the  female  sex.  The  foetus  is  rarely  quite 
perfectly  developed  or  Avell  nourished,  and  in  a  considerable 
proportion  of  cases,  is  born  dead  or  dies  soon  after  delivery. 
This  may  be  due  in  part  to  the  premature  delivery  which  is 
common  in  such  cases.  A  considerable  number,  however,  of  the 
foetuses  (15  per  cent,  according  to  McGlintock)  is  dead  and  macerated 
before  delivery.  The  placenta  is  often  found  in  some  way  anomalous, 
either  unusually  large  or  oedematous.  It  may  be  concluded  that  the 
cause  of  the  condition  must  be  attributed  in  most  cases  to  some 
obstruction  in,  or  abnormal  distribution  of,  the  foetal  circulation, 
especially  the  circulation  in  the  placenta. 

*  Solution  of  perchloride  of  mercury  (1  in  4000) ;  Tinct.  Iodi.  3ii  ad  aq.  O  i ;  or  Acid fiulphuros.  Siv.  ad  aq.  0  i,  may  be  used. 
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Symptoms  and  course.  —-The  symptoms  are  the  effect  of  the 
mechanical  pressure  due  to,  the  rapid  increase  in  size  of  the  uterus. 
This  increase  generally  does  not  first  hecome  manifest  before  the 
fifth  month,  but  it  may  go  on  so  rapidly  that  the  uterus  is  soon 
much  larger  than  it  usually  is  at  the  full  term  of  pregnancy.  The 
symptoms  are  then  similar  to  those  produced  by  a  large  ovarian 
tumour.  There  is  pain  from  tension  and  the  weight  of  the 
abdominal  contents,  dyspnoea  and  palpitation  from  interference 
with  the  diaphragm,  and  disturbed  digestion,  also  from  the  effect 
of  pressure.  The  urine  is  often  scanty,  and  when  tension  is 
very  great,  it  may  become  albuminous.  There  is  often  oedema 
of  feet  and  legs,  and  this  may  extend  to  the  vulva  and  lower 
part  of  abdomen.  Often  spontaneous  relief  is  afforded  by  the 
occurrence  of  premature  labour.  The  first  stage  of  labour  is  apt  to 
be  tedious  from  the  over-distension  of  the  uterus.  From  the  same 
cause,  there  is  a  greater  proneness  than  usual  to  post-partum 
haemorrhage,  as  there  is  in  the  case  of  twins. 

Diagnosis. — There  may  be  difficulty  in  diagnosis  when  the 
collection  of  fluid  is  very  great,  and  the  foetus  small  or  dead,  so 
that  the  foetal  heart  and  movements  cannot  be  detected.  I  have 

met  with  several  cases  in  which  the  uterus  had  been  tapped  in 
the  belief  that  it  was  an  ovarian  cyst,  not  always  with  the  result 
of  bringing  on  labour.  The  softened  state  of  cervix  and  expansion 
of  lower  segment  of  uterus,  as  felt  per  vaginam,  combined  with  a 

history  of  amenorrhcea,  will  generally  prove  pregnancy.  Fre- 
quently also,  although  the  distended  uterus  may  give  a  fluid  wave 

or  thrill  as  distinct  as  that  to  be  detected  in  an  ovarian  cyst,  the 
firm  body  of  the  foetus  may  be  felt  on  dipping  for  it  with  the  fingers 
in  the  midst  of  the  fluid  mass.  The  difficulty  which  sometimes 
arises  is  that  of  distinguishing  between  hydramnion  and  an  ovarian 
cyst  complicating  pregnancy.  For  although  the  body  of  the 
pregnant  uterus  may  generally  be  made  out  as  separate  from  the 
ovarian  cyst,  this  may  not  be  possible  if  distension  is  extreme. 
The  most  valuable  distinction  of  all  is  to  be  found  in  the  fact  that, 

notwithstanding  the  over-distension  of  the  uterus,  the  occasional 
contractions,  previously  mentioned  as  a  sign  of  pregnancy  (see  page 
114)  may  still  generally  be  detected  in  it,  especially  if  excited  by 

manipulation.  A  hardening  of  the  wall  of  the  turncm-  is  thus 
produced,  and  if  it  can  be  made  certain  that  the  hardening  extends 
to  the  whole  tumour,  it  is  proved  that  the  whole  of  it  is  uterus. 

Another  useful  distinction  may  often  be  found  in  the  fact  that,  -when 
the  uterus  is  so  distended  as  to  simulate  a  large  ovarian  cyst, 

there  is  generally  some  yielding  of  the  cervix,  more  than  exists 

normally  at  the  fifth  or  sixth  month  of  pregnancy,  and  the 
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finger  may  often  be  pressed  into  it  far  enough  to  reach  the 
 mem- 

branes. 

Treatment.— In  mild  cases,  all  that  can  be  done  is  to  prescribe 

rest,  and  the  support  of  the  uterus  by  an  abdominal  belt.  If  serious 

constitutional  disturbance  is  caused,  labour  must  be  induced.  It  is 

desirable,  if  possible,  to  wait  until  the  child  is  viable.  Sometimes, 

however,  it  is  necessary  to  interfere  before  this,  and  there  need  be 

less  reluctance  to  do  so  from  the  fact  that,  in  such  a  case,  there  is 

little  chance  of  a  healthy  child  surviving. 

If  there  is  a  hope  of  saving  the  child,  the  induction  of  labour  may 

be  commenced  by  passing  an  elastic  bougie  into  the  uterus  in  the 

mode  hereafter  to  be  described  (see  Chapter  XXXI.).  If  not,  there  is- 

no  object  in  keeping  the  membranes  intact.  The  membranes  may 

then  be  ruptured  by  passing  a  soimd  or  stylet,  or  instrument 

specially  designed  for  the  purpose,  through  the  cervix.  In  the 

first  stage  of  labour,  whether  it  comes  on  naturally  or  sponta- 

neously, it  will  often  be  necessary  to  stimulate  the  over-distended 
uterus  to  contraction  by  rupturing  the  membranes  early  and 
evacuating  the  liquor  amnii,  if  this  has  not  already  been  done. 
After  delivery,  a  dose  of  ergot  should  be  given,  and  special  care 

taken  to  guard  against  post-partum  haemorrhage. 
Deficiency  of  liquor  amnii. — Deficiency  of  liquor  amnii  in 

the  later  months  may  lead  to  protraction  of  the  first  stage  of  labour, 

the  fluid  being  insufficient  to  form  a  properly  bulging  bag  of  mem- 
branes. In  the  early  stage  of  pregnancy,  if  there  is  any  inflam- 

matory condition  in  addition  to  the  scanty  amount  of  fluid,  adhesions 
may  form  between  the  amnion  and  the  skin  of  the  foetus.  As  more 

liquor  amnii  is  secreted,  these  adhesions  may  be  stretched  out  into- 
bands.  In  some  cases  the  traction  or  pressure  of  such  bands  have 

caused  fcetal  deformities  or  infra-uterine  amputation  of  limbs. 

Anomalies  of  the  Funis. 

Knots. — A  knot  hi  the  funis  is  produced  by  the  foetus  passing 
through  a  loop  in  it.  This  may  occur  either  during  pregnancy  or 
only  in  labour.  It  is  favoured  by  the  funis  being  unusually  long, 
so  that  a  loop  is  readily  formed  toward  the  lower  part  of  the 
uterus.  Complex  knots  may  be  produced  if  the  foetus  passes  twice 
or  more  through  the  loop.  In  general,  the  knot  is  not  drawn  so- 
tight  as  to  obstruct  the  circulation,  and  it  has  then  little  practical 
effect.  If  the  knot  is  formed  only  in  labour,  generally  no  mark 
remains  upon  the  funis  when  it  is  undone.  If  it  is  of  longer 
standing,  the  gelatinous  substance  of  the  cord  is  found  to  have  lis- 
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appeared  at  the  points  exposed  to  pressure.  In  rare  cases,  the  knot 
becomes  drawn  so  tight  that  the  foetus  perishes,  generally  in  the earlier  months  of  pregnancy. 

Coils.— The  funis  may  he  coiled  once,  twice,  or  oftener,  round the  neck  of  the  foetus,  and  it  may  be  also  coded  round  the  limbs. 
A  coil  round  the  neck  may  be  regarded  as  the  first  stage  toward 
the  formation  of  a  knot  in  the  cord,  the  head  only,  and  not  the 
whole  foetus,  having  passed  through  the  loop.  Coils,  like  knots, 
are  most  likely  to  be  formed  when  the  funis  is  longer  than  usual. 
Coils  round  the  neck  generally  come  into  any  practical  operation 
■only  during  labour.  They  then  shorten  the  length  of  funis  avail- 

able, and  so  may  cause  obstruction  to  labour,  or  detachment  of  the 
placenta.  These  difficulties  in  labour  will  be  considered  hereafter 
(see  Chap.  XXVIII. ).  They  may  also  cause  death  of  the  foetus  by 
strangulation,  when  put  on  the  stretch  with  the  advance  of  labour. 
In  rare  cases,  a  coil  or  coils  round  the  neck  become  so  tight  in  the 
course  of  pregnancy  as  to  destroy  the  foetus.  Sometimes  even  the 
head  is  nearly  amputated  by  the  constriction  It  is  believed  that 

intra-uterme  amputation  of  limbs  also  may  sometimes  be  produced 
by  constriction  through  a  coil  of  funis,  but  it  is  probably  due 
much  more  frequently  to  a  band  resulting  from  amniotic  adhesion. 

Torsion. — It  has  already  been  explained  that  the  vessels  of  the 
funis,  originally  straight,  become  gradually  twisted  as  pregnancy 
advances,  from  the  rotations  of  the  foetus  in  one  direction  prepon- 

derating over  those  in  the  other  direction.  The  same  cause  acting 
in  a  more  sudden  or  rapid  manner,  may  cause  actual  torsion  of  the 
whole  funis  to  such  an  extent  that  the  calibre  of  the  vessels  is 

more  or  less  obstructed.  The  torsion  is  generally  most  marked 

near  the  umbilicus,  Wharton's  jelly  being  thinner  at  that  part, 
and  the  resistance  of  the  funis  being,  therefore,  less.  The  torsion 
may  be  produced  either  after  the  death  of  the  foetus  or  during  its 

life.  In  the  former  case,  it  must  be  due  solely  to  rotations  pro- 
duced by  movements  of  the  mother  and  external  pressures.  It  will 

take  place  more  readdy  from  the  fact  that  the  firmness  of  the  funis, 
and  its  consequent  resistance  to  torsion,  is  diminished  by  death. 
Torsion  of  the  funis  during  the  Life  of  the  foetus  may  be  due  both 
to  foetal  movements,  and  to  maternal  movements  and  pressures, 

probably  for  the  most  part  to  the  former.  By  causing  obstruction 
of  the  vessels,  it  may  lead  to  the  death  of  the  foetus.  In  individual 

cases,  it  may  be  difficult  to  determine  whether  the  torsion  is  the 

consequence  or  the  cause  of  the  death  of  the  foetus.  But  in  a  con- 
siderable proportion  of  the  cases  there  is  evidence  that  it  occurred 

after  the  death  of  the  foetus,  first  because  the  degree  of  torsion  is 

much  greater  than  would  be  sufficient  to  kill  the  foetus,  and,  secondly, 
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because  other  sufficient  cause  of  its  death,  such  as  the  presence  of 

syphilis,  is  discovered. 

Anomalies  and  Diseases  of  the  Foetus.- 

The  foetus  is  subject  to  innumerable  faults  of  development,  and 
to  a  considerable  number  of  diseases.  For  these,  the  reader  is 

referred  to  works  on  malformations,  and  on  diseases  of  children.* 
Space  will  allow  here  only  a  brief  reference  to  a  very  few  conditions 
which  have  a  special  obstetric  interest. 

Intra-uterine  amputation  of  limbs.- — Limbs  occasion- 
ally present  the  appearance  of  having  been  amputated,  the 

stump  having  healed  over.  In  individual  cases  there  may  be  a 
doubt  whether  the  condition  is  really  due  to  amputation  or  to 

failure  of  development.  But,  in  some  at  any  rate,  the  amputation 
is  positively  proved,  for  not  only  is  the  cause  of  amputation 
evident,  generally  in  the  form  of  some  amniotic  band,  but  the 

amputated  limb  itself  is  found  loose  in  the  amnial  cavity.  Some- 
times rudiments  of  fingers  or  toes  are  seen  at  the  extremity  of  the 

stump,  and  it  has  been  supposed  that  these  indicate  an  effort  of 
nature  to  reproduce  the  amputated  part,  similar  to  that  which 
occurs  in  some  of  the  lower  animals.  It  is  probable,  however,  that 
such  cases  are  really  due  to  arrested  development,  and  are  not  the 
result  of  amputation. 

Deficient  closure  of  abdominal  walls  or  exomphalos. 
—In  the  early  stage  of  foetal  existence  a  portion  of  the  intestine 
normally  projects  outside  the  abdomen  at  the  umbilicus.  Some- 

times there  is  a  failure  in  the  natural  process  by  which  this  portion 
of  intestine  is  drawn  into  the  abdominal  cavity  and  the  abdominal 
walls  are  closed  in.  A  kind  of  hernial  sac  then  exists  at  the  time 
of  birth,  generally  covered  only  by  amnion  and  peritoneum.  The 
size  of  the  sac  varies  greatly;  sometimes  it  contains  only  some 
coils  of  intestine,  frequently  a  part  of  the  liver  also.  Sometimes 
nearly  the  whole  of  the  abdominal  contents,  including  the  stomach, 
spleen,  and  even  kidneys,  are  outside  the  abdomen.  The  funis  is 
generally  attached  toward  the  summit,  or  near  the  lower  part,  of 
the  protuberant  mass,  and  the  vessels  divide  and  spread  out  over the  peritoneum.  The  condition  is  often  combined  with  other  mal- 

formations in  other  parts. 

When  the  extruded  mass  of  viscera  is  large,  it  may  form  the  pre- 
senting part,  the  footus  lying  in  a  position  of  opisthotonos,  and  it 

r,'iCe  Ffster  '"Msbildungcn  der  Menschen,"  1861;  Ahlfeld,  "Die  Misbilduneen der  Menschen,  mrt  Atlas,"  1880 ;  Noble  Smith,  "  The  Surgery  of  DeformiHes  " 
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may  then  give  rise  to  some  difficulty  in  diagnosis  The  child  will 
generally  he  incapable  of  surviving. 

Spina  bifida,  meningocele,  encephalocele,  and  tumours. 
— Large  tumours  sometimes  grow  on  the  exterior  of  the  foetus, 
especially  on  tbe  sacral  or  coccygeal  region.  These  may  cause  a 
difficulty  in  the  recognition  of  the  presenting  part,  or  an  obstruc- 

tion to  labour.    The  same  may  result  from  the  tumour  formed  by  a 

spina  bifida,  or  by  a  meningocele  or  encephalocele,  which  sometimes 

forms  a  mass  larger  than  the  rest  of  the  child's  head.     (Fig.  118.) 
Intra-uterine  fracture  of  bones. — Apart  from  the 

fractures  of  bones  which  may  arise  in  difficult  labour,  whether 

completed  naturally  or  artificially,  cases  of  intra-uterine  fracture 
have  also  been  observed.  The  limbs,  as  being  the  parts  most  ex- 

posed, are  chiefly  affected,  and  more  especially  the  thighs.  Con- 
siderable violence  to  the  mother  may  fracture  the  bones  even  of  a 

healthy  fcefais.  More  frequently  the  fractures  occur  when  there  is 
unusual  fragility  of  the  bones  from  imperfect  development, 
especially  from  a  deficiency  in  the  inorganic  constituents  of  the 

bone.  This  is  usually  the  result  of  intra-uterine  rachitis.  In  such 
cases  fractures  occur  from  very  slight  external  forces,  and  in  some 
instances  children  have  been  born  with  a  large  number  of  fractures, 

amounting  to  forty  or  more.  Some  of  the  fractures  may  be  found 

united,  or  partially  united,  at  birth.  Frequently,  besides  the 

fragility  of  the  bones,  some  other  sign  of  imperfect  development 

exists,  such  as  deficient  formation  of  the  bones  of  the  cranium. 
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the  traction  of  muscles  acting  upon  the  separated  fragments.  In 

other  cases,  separation  of  the  bones  results,  not  from  actual  fracture, 

but  from  failure  of  union  between  different  centres  of  ossification, 

or  separation  of  epiphyses,  sometimes  the  result  of  inflammation. 

This  may  result  from  syphilis,  as  well  as  from  rachitis. 

Congenital  dislocations,  so-called,  affect  most  frequently 

the  hip-joint,  and,  next  to  that  the  shoulder.  In  most  cases,  at  any 

rate,  the  condition  is  really  due  to  a  fault  of  development  rather 

than  to  dislocation,  the  articular  cavities  being  formed  in  an 

abnormal  position. 

Syphilis. — Syphilis  in  the  foetus  may  be  inherited  from  the 

father  or  from  the  mother.  It  may  also  be  transmitted  from  the 

mother,  and  produce  similar  manifestations  in  the  foetus,  if  the 
mother  is  infected  during  the  earlier  months  of  pregnancy.  If  the 
infection  is  within  the  last  two  or  three  months,  the  child  frequently 

escapes.*  Syphilis  may  kill  the  foetus,  either  by  the  affections  of 
the  placenta  which  have  been  already  described,  or  by  its  direct 
effect  upon  the  foetus  itself.  It  is  the  commonest  cause  of  repeated 
abortions  and  miscarriages.  Syphilis  in  the  foetus  shows  itself 
chiefly  in  the  general  nutrition,  the  skin,  the  viscera,  and  the 
bones.  If  the  foetus  has  perished  before  birth,  it  is  frequently 
wasted  and  macerated  when  expelled,  often  at  about  the  fifth 
month,  and  the  skin  may  be  detached  in  large  patches.  Even 

when  born  alive,  it  is  puny  and  ill  nourished.  The  most  character- 
istic eruption  of  the  skin  is  pemphigus,  affecting  especially  the 

palms  of  the  hands  and  feet,  but  sometimes  other  parts  of  the  body 
also.  This  may  lead  to  detachment  of  large  flakes  of  skin  even 

in  the  living  foetus.  Copper-coloured  stains,  condylomata,  mucous 
patches,  and  erosions  and  cracks  around  the  mouth,  are  also  ob- 

served at  birth.  The  viscera  chiefly  affected  are  the  thymus,  lungs, 
liver,  pancreas  and  spleen.  In  the  thymus  abscesses  may  be 
formed,  and  the  organ  may  also  be  enlarged.  In  the  other  organs 

above-mentioned,  the  changes  are  chiefly  of  two  kinds,  which  may 
be  found  together  or  separately.  These  are  interstitial  deposits 
of  cellular  or  fibroid  tissue  causing  enlargement  with  elastic  in- 

duration of  the  organ,  and  gmnmata  in  the  form  of  granules  or 
small  patches.  Sometimes  the  gummata  break  down  into  small 
abscesses.  Peritonitis,  usually  secondaiy  to  visceral  lesions,  is  com- 

mon. The  most  constant  of  all  the  manifestations  of  syphilis  in 
the  foetus  is  said  to  be  an  inflammation  in  the  long  bones  of 
the  limbs  at  the  junction  of  the  cartilage  of  the  epiphysis  with  the 

*  See,  however,  the  section  on  Syphilis  in  Chapter  XXHI. 
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bone.  This  begins  with  proliferation  of  the  cartilage  cells,  followed 
by  calcareous  infiltration  and  caseous  change.  Eventually  there  is 
thickening  of  the  periosteum  and  perichondrium,  and  spontaneous 
separation  of  the  epiphysis  from  the  bone  may  sometimes  result. 

Treatment. — When  either  parent  shows  signs  of  syphilis  ;  when 
previous  abortions  have  occurred,  attributable  to  syphilis  ;  or  when 
the  previous  child  has  suffered  from  congenital  syphilis,  the  mother 
should  be  treated  during  pregnancy  with  the  view  that  the  drug 
may  .reach  also  the  foetal  circulation.  Perchloride  of  mercury  may 
be  given  three  times  a  day  after  meals  in  doses  of  grain,  com- 

bined with  a  little  hydrochloric  acid  and  syrup. 

Rachitis. — In  rare  cases  the  foetus  is  affected  by  a  disease 
closely  resembling,  and  apparently  identical  with,  the  rachitis  of 
children.  There  is  great  deficiency  of  earthy  material  throughout 
all  the  bones,  and  the  limbs  are  stunted,  thickened,  and  bent.  The 

abdomen  is  swollen  and  the  liver  enlarged.  At  the  epiphyses  of 

the  long  bones  and  of  the  ribs  there  is  thickening  which,  accord- 
ing to  Spiegelberg,  is  due  to  an  excessive  proliferation  of  the  cells 

engaged  in  the  formation  of  bone,  identical  with  that  which  occurs 
in  ordinary  rachitis.  Depaul  however  contends  that  the  disease  is 
not  the  same  as  the  rachitis  of  children.  The  general  changes  of 

shape  in  the  bones  are  similar  to  those  produced  by  ordinary  rachitis. 
The  stunted  and  thickened  appearance  of  the  limbs  however  is 
much  more  marked,  and  the  head  is  unduly  large  in  proportion  to 

the  body  and  limbs.  Sometimes  the  cranial  bones  are  imperfectly 
ossified,  and  sometimes  there  is  hydrocephalus.  There  may  be 
fractures  of  the  bones  (see  p.  332),  which  are  sometimes  found 

united,  or  partially  united,  at  the  time  of  birth.  Since  the  weight 

of  the  body  cannot  come  into  play,  the  changes  of  shape  in  the 

skeleton,  including  a  flattening  of  the  pelvis  in  its  antero-posterior 
diameter,  and  widening  of  the  pubic  arch,  must  be  due  to  the 

traction  and  pressure  of  muscles  and  ligaments  combined  with 

external  pressure.  The  bones  in  early  fcetal  life  will  have  less 

power  of  resisting  these  forces  than  those  of  a  child  similarly 
affected. 

The  causation  of  intra-uterine  rachitis  is  obscure,  since,  in  the 

recorded  cases,  malnutrition  on  the  mother's  part  was  not  apparent. 
The  disease  is  especially  liable  to  occur  in  twin  pregnancy.  One 

foetus  only  has  been  found  affected,  when  the  placentae  were 

separate  ;  and  both  foetuses  when  there  was  a  single  conjoint 

placenta.  This  is  evidence  in  favour  of  the  view  of  Spiegelberg, 

that  the  cause  is  not  so  much  any  malnutrition  in  the  mother,  as 

some  unknown  condition  in  the  placenta. 

Conditions  of  the  foetus  which  cause  obstruction  to  labour,  such 
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as  hydrocephalus,  ascites,  and  others,  will  be  considered  hereaft
er 

(see  Chapter  XXVIIL). 

Intra-uterine  death  of  the  foetus. — The  foetus  may  die 

from  numberless  causes,  from  any  disease  or  morbid  state  either  of 

itself  or  of  the  placenta  or  membranes,  from  faults  of  development, 

probably  even  from  mere  inherent  deficiency  of  vitality,  from  any 

cause  preventing  an  adequate  supply  of  nutriment,  from  poisons 

transmitted  from  the  mother,  either  those  of  zymotic  diseases,  or 

mineral  poisons,  such  as  lead  or  arsenic,  and  from  external  in- 

juries. There  is  evidence  also  that  a  febrile  condition  in  the  mother 

may  of  itself  destroy  the  foetus,  apart  from  the  presence  of  any 

poison.  When  the  mother  is  affected  by  fever,  the  pulse  and 

temperature  of  the  foetus  rise  in  like  proportion,  the  temperature  of 

the  foetus  being  always  nearly  a  degree  above  that  of  the  mother. 

Experiments  on  animals  have  shown  that  artificial  elevation  of 

temperature  destroys  the  foetus  before  the  mother  dies,  and  that  a 

temperature  so  produced  in  the  mother  as  high  as  106°  is  always 
fatal  to  the  foetus.  Danger  to  the  foetus  may  be  considered  to  have 

begim  when  the  temperature  has  reached  104°. Sometimes  the  foetus  dies  without  any  obAdous  cause,  and  in 
some  instances  this  occurrence  has  been  repeated  at  about  the  same 
time  of  pregnancy  in  a  number  of  successive  pregnancies.  Syphilis 
is  the  commonest  cause  of  intra-uterine  death  not  otherwise  ex- 

plained. "When  a  macerated  foetus  is  expelled,  evidence  of  syphilis 
may  be  found  in  the  majority  of  cases,  on  a  careful  examination  of 
it,  especially  with  regard  to  the  epiphyses  of  the  long  bones  of  the 
limbs.  In  the  case  of  repeated  death  of  the  foetus  at  about  the 
same  time  of  pregnancy,  syphilis  appears  also  to  be  the  most  usual 

cause.  In  some  instances,  however,  such  a  result  has  been  attri- 

buted to  malnutrition  of  the  mother,  or  to  disease  of  the  placenta 

not  due  to  syphilis  but  to  some  other  cause,  such  as  pre-existing 
endometritis.  It  has  been  recommended  in  cases  in  which  the  foetus 

has  repeatedly  died  in  the  later  months  of  pregnancy  to  induce 
premature  labour  a  little  before  the  time  at  which  death  generally 
occurs.  If  the  suspected  cause  be  syphilis,  this  proceeding  offers 
little  hope  of  success,  since  the  foetus  would  probably  already  have 
grave  visceral  lesions.  A  better  plan  is  to  give  a  course  of 
mercurial  treatment  to  both  parents  in  the  interval  of  pregnancy, 
and  to  the  mother  during  pregnancy.  If,  however,  the  probability 
of  syphilis  be  excluded,  and,  more  especially,  if  examination  of  the 
foetus  on  a  previous  occasion  has  shown  it  to  be  in  itself  healthy, 
the  plan  of  inducing  labour  some  time  after  the  seventh  month 
may  be  adopted. 

Retention  of    dead  foetus  in    utero ;  maceration, 
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mummification. — As  a  rule  the  death  of  the  embryo  or  foetus  is 
followed  by  the  expulsion  of  the  ovum  in  from  two  days  up  to  two 
or  three  weeks.  For  degenerative  changes  in  the  placenta  and 
membranes  follow  the  foetal  death  ;  the  ovum  begins  to  act  like  a 
foreign  body,  and  excites  the  uterus  to  expel  it.  There  is  an  excep- 

tion to  this  rule  in  the  case  of  twin  or  triplet  pregnancy.  In  this  case, 
if  one  ovum  dies,  it  is  more  usual  for  the  blighted  ovum  tq  be 
retained  until  the  birth  of  the  living  child,  especially  if  the  placentae 
are  conjoined,  or  united  at  their  borders.  This  is  probably  to  be 
•explained  on  the  ground  that  the  degenerated  placenta  occupies  a 
relatively  small  part  of  the  interior  uterine  surface  (a  condition 
usually  the  actual  cause  of  the  death  of  the  ovum),  while  the  main 
part  of  that  surface  remains  still  in  contact  with  living  and  growing 
membranes.  In  some  cases  even  of  single  pregnancy,  a  blighted 
ovum  or  dead  foetus  may  be  retained  for  months  within  the  uterus, 
especially  if  its  death  has  taken  place  in  the  earlier  part  of 

pregnancy.  The  cause  probably  is  either  that  the  uterine  irrita- 
bility is  less  than  usual,  or  that  the  placenta  remains  closely 

attached  to  the  uterine  wall,  and  so  maintains  a  certain  degree  of 

vitality.  Or  these  two  causes  may  be  in  operation  together.  In 
the  great  majority  of  cases,  uterine  pains  come  on  at  what  would 
have  been  the  full  term  of  pregnancy,  if  not  before,  and  the  ovum 

'  is  then  expelled.  Much  more  frequently,  a  macerated  foetus  is 
expelled  before  the  end  of  the  seventh  month. 

Maceration  is  the  most  usual  change  which  follows  the  death  of 

the  foetus.  This  is  a  slow  moist  decomposition,  but  not  putre- 
faction, in  the  presence  of  the  liquor  amnii,  but  with  the  exclusion 

of  air.  An  early  embryo  may  become  entirely  dissolved.  With  a 

larger  foetus  the  cuticle  becomes  loosened,  detached  in  large  pieces, 
or  raised  in  blebs.  The  cutis  and  deeper  tissues  are  stained 

brownish  red,  from  infiltration  with  blood  pigment.  Fatty  de- 

generation in  the  tissues  and  deposition  of  fat  crystals  take  place, 

especially  near  the  surface.  The  attachment  of  the  bones,  especially 

of  the  cranial  bones,  is  loosened.  The  tissues  become  soft  and 

lacerable,  and  the  whole  body  loses  its  tonicity,  so  that  it  may  be 

squeezed  into  almost  any  shape.  The  presentation,  in  consequence, 

is  very  apt  to  be  an  abnormal  one.  The  brain  is  converted  into  a 

soft  pulpy  mass,  and  the  viscera  eventually  lose  their  anatomical 

characters.  The  tissues  are  generally  cedematous,  and  turbid 

reddish  fluid  collects  in  the  serous  cavities.  The  liquor  amnii 

becomes  turbid  and  greenish  or  brownish,  and  has  a  sickly  dis- 

agreeable smell,  not,  however,  that  of  putrefaction.  The  funis  is 

soft,  smooth,  and  lacerable,  and  is  stained  brownish-Ted,  
like  the 

cutis.    The  placenta  is  pale,  yellowish,  and  friable.    If  
the  mem- 
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branes  become  ruptured,  and  air  and  germs  ob
tain  an  entry,  putre- 

faction generally  takes  place  quickly,  within  a  few  days.
  _ 

Mummification  is  a  term  applied  to  a  drier  form  of
  change  m  the 

foetus  It  occurs  especially  in  twin  pregnancy,  when
  the  ovum  has 

become  bb>hted,  and  is  to  be  ascribed  partly  to  the
  gradual  death 

of  the  foetus  from  deficient  blood  supply,  partly  to  the
  effect  of 

pressure.  The  tissues  are  here  found  shrunken  instead
  of  (Edematous. 

The  skin  lies  almost  immediately  on 

the  bones,  only  scanty  muscles 

intervening,  and  the  areolar  tissue 

seems  to  have  disappeared  (Fig.  121). 

The  placenta  is  pale,  small,  and  tough. 

The  tissues  also  are  comparatively 

tough,  and  the  foetus  looks  as  if  it 
had  been  shrivelled  up  by  being  kept 

in  spirit.  The  foetus  is  generally  found 

squeezed  up  or  flattened,  and,  in  the 

latter  case,  has  been  termed  "foetus 

2Ktpyraceus."  A  similar  result  may 
sometimes  happen  in  single  pregnancy 

if  the  foetus  dies  gradually  from  such 
a  cause  as  torsion  or  stenosis  of  the 

funis,  the  liquor  amnii  being  scanty. 

Possibly  also  it  may  occur  if  the  liquor 

amnii  escapes  by  a  small  opening, 
without  entry  of  air,  and  the  placenta 
retains  some  vitality  by  adhesion  to 
the  uterine  wall. 

Symptoms  and  diagnosis  of  the  death  of  the  fatus. — The  breasts 
are  arrested  in  their  development,  become  flaccid,  and  soon  shrink. 

Other  reflex  symptoms,  such  as  nausea  and  vomiting,  which  depend 
upon  the  stretching  of  the  uterus,  often  cease.  The  enlargement  of 
the  abdomen  and  uterus  ceases,  except  in  the  case  of  the  hydatiform 
mole.  On  bimanual  examination  after  an  interval  the  uterus  is 
found  smaller  than  it  should  be  in  accordance  with  the  date  of 

pregnancy.  In  the  case  of  the  so-called  "  carneous  mole"  ("see 
p.  320),  it  generally  feels  firmer  than  in  normal  pregnancy.  If 
there  is  any  detachment  of  the  placenta,  there  may  be  occasional 

haemorrhages,  or  a  blood-tinged  discharge.  No  proper  menstruation 
returns  so  long  as  the  ovum  is  retained.  The  sanguineous  dis- 

charge associated  with  the  retention  of  a  blighted  ovum  may 
sometimes  be  distinguished  by  its  brownish  tinge,  while  the  blood 

is  more  likely  to  be  bright  and  fresh,  when  there  is  merely  a  ten- 
dency to  abortion,  the  ovum  remaining  alive. 

Fig.  121.— Shrunken  foetus  after retention  in  utero. 
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Ill  the  later  months,  the  mere  apparent  cessation  of  foetal  move- 
ments must  not  he  taken  as  evidence  of  the  child's  death,  for  it 

may  frequently  remain  quiet  for  a  considerahle  time.  Nor  is 
reliance  to  he  placed  upon  failure  to  hear  the  fcetal  heart  upon  a 
particular  occasion.  If,  however,  toward  the  end  of  pregnancy  a 
skilled  ohserver  has  previously  heard  the  fcetal  heart  easily,  and 
afterwards  fails  to  hear  it  on  repeated  trials,  while  movements  also- 
can  no  longer  be  detected,  the  presumption  of  the  death  of  the 
foetus  is  considerahle.  In  general,  before  making  a  positive 
diagnosis,  it  is  desirable  to  wait  until  arrest  in  the  enlargement  of 
the  uterus  and  recession  in  the  development  of  the  breasts  become 
manifest. 

Treatment. — In  some  cases  the  retention  of  a  dead  ovum  appears 
not  to  affect  the  health  perceptibly.  The  case  may  then  be  left  to 
Nature,  in  the  expectation  that  the  contents  of  the  uterus  will  be 
expelled  within  a  few  weeks,  and  delay  is  especially  indicated  if 
there  is  any  doubt  about  the  diagnosis.  If  there  is  a  general 
appearance  of  cachexia,  or  other  sign  that  the  health  is  suffering,  if 
there  is  hEeinorrhage  or  offensive  discharge,  or  if  the  retention  is 

long  protracted,  the  uterus  should  be  emptied.  A  few  full  doses  of 
ergot  may  first  be  tried.  If  these  fail,  in  the  early  months  of 
pregnancy,  the  os  may  be  dilated  with  a  leminaria  tent,  and  the 
uterus  evacuated.  In  the  later  months  the  membranes  may  be 

punctured,  and  tents  or  hydrostatic  dilators  used  afterwards,  if 
required. 

Missed  labour. — The  term  "  missed' labour  "  has  been  applied 
to  cases  in  which  it  has  been  supposed  that,  the  foetus  being  within 

the  uterus,  for  some  reason  or  other,  parturition  does  not  take  place 

at  the  usual  time,  but  the  foetus  dies,  and  is  retained  indefinitely 

within  the  uterus,  without  immediately  causing  the  death  of  the 

mother.  An  abortive  attempt  at  labour,  leading  to  no  result,  or 

only  to  the  escape  of  the  liquor  amnii,  has  been  supposed  to  have 

occurred  in  some  such  cases,  but  this  is  not  essential  to  the  con- 

ception of  "  missed  labour."  The  occurrence  is,  at  any  rate,  of 
extreme  rarity,  and  doubts  have  existed  whether  all  cases  so 

described  may  not  have  been  misinterpreted  instances  of  ectopic 

fcetation,  that  is,  either  extra-uterine,  tubo-uterine,  or  in  an  abnormal 

uterus.  In  the  classical  case  of  Dr.  Oldham,*  who  first  introduced 

the  term,  the  fcetus  became  disorganised,  and  converted  into  a  mass 

of  bones  and  adipocerous  matter  (see  Fig.  122),  portions  of  which 

were  discharged  or  removed  through  the  os  uteri  for  the  course  of 

three  months  from  the  date  of  the  full  term  of  pregnancy.  The 

woman  then  died,  and  the  mass  was  found  in  an  imperfect  cyst 

»  Path.  Trans.  Vol.  I. 
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formed  by  the  abdominal  parietes  and  the
  posterior  uterine  wall, 

the  anterior  uterine  wall  having  been  apparen
tly  worn  through. 

This  case  is  therefore  open  to  the  interpr
etation  that  an  extra- 

uterine sac  may  have  ruptured  into  the  uterus,  although 
 Dr.  Oldham 

recorded  that  he  felt  the  foetus  in  utero  during  lif
e.    In  a  case 

Fig.  122.— Contents  of  cyst,  in  Dr.  Oldham's  ease  of  Missed  Labour. 

reported  by  the  author,*  which  had  at  first  been  diagnosed  as  one 
of  missed  labour,  a  watery  discharge  escaped  through  the  cervix 
uteri,  two  months  after  the  date  of  full  term.  After  dilatation  by 

;i  tent,  the  foetus  was  felt  presenting  by  the  finger  passed  through 
the  cervix  at  an  opening  resembling  the  internal  os.  The  woman 
died,  and  the  foetus  was  found  to  be  in  an  extra-uterine  sac  which 

hud  formed  an  opening  just  at  the  convexity  of  the  bend  in  a  retro- 
flexed  uterine  canal.  Dr.  Barnesf  describes  a  case  in  which  the 

foetus  died  probably  at  the  eighth  month  of  pregnancy,  was  retained 
till  seven  months  after  Ml  term,  and  in  which  he  was  convinced 

•  Obstet.  Trans.  Vol.  XVII. 
+  Obstet.  Trans.  Vol.  XXIII. z  2 



840 DISEASES  OE  THE  DEC1DUA  AND  OVUM. 

by  introduction  of  the  hand  that  it  was  situated  in  the  uterus, 
though  there  was  no  verification  by  autopsy,  the  woman  having 
recovered.  Dr.  Barnes  concludes  that  there  is  no  evidence  of  the 

occurrence  of  missed  labour,  unless  when  the  foetus  has  died  before 

the  full  term  of  pregnancy.  Positive  post-mortem  evidence  even  of 
this  is  not  yet  forthcoming,  but  the  fact  that  a  similar  occurrence 
has  been  observed  in  cows  and  in  ewes  is  in  favour  of  its  possibility. 

From  the  analogy  of  the  term  "missed  labour,"  the  term  of 
"  missed  abortion"  has  sometimes  been  applied  to  those  cases  already 
described  (see  p.  321),  in  which  a  dead  ovum  is  retained  for  weeks 
or  months  in  utero. 

The  treatment  of  missed  labour,  if  in  any  case  it  is  established 
that  the  foetus  is  certainly  in  .the  uterus,  is  to  dilate  the  cervix 
by  laminaria  tents  and  hydrostatic  dilators,  and  to  empty  the  uterus 
with  the  aid  of  an  anaesthetic,  the  portions  of  the  foetus  being 

removed  by  the  fingers,  or  by  whatever  forceps  are  found  most 
conveniently  to  grasp  them. 



CHAPTEK  XXIII. 

ACCIDENTAL  COMPLICATIONS  OF  PREGNANCY. 

The  following  are  diseases  which  occur  independently  of  pregnancy, 

but  which  are  of  such  a  nature  that  they  have  a  special  influence  on 

pregnancy,  or  pregnancy  upon  them. 

Chronic  cardiac  disease. — The  physiological  changes  in 
the  heart  which  result  from  pregnancy  have  already  been  explained. 
The  increased  volume  of  the  blood  and  increased  arterial  tension 

cause  some  dilatation,  especially  of  the  left  ventricle.  This  leads 

to  compensatory  hypertrophy,  which  may  proceed  so  far  as  actually 
to  improve  the  circulation  (see  p.  106).  When,  however,  chronic 

valvular  disease  exists,  the  case  is  different.  A  degree  of  com- 
pensation by  hypertrophy  may  then  have  been  attained,  sufficient  to 

maintain  the  circulation  under  ordinary  circumstances.  But  when 

a  further  dilatation  and  increase  of  tension  is  produced  by  pregnancy, 
the  powers  of  nutrition  may  be  ivnable  to  respond  by  producing  a 
further  compensation  by  hypertrophy.  This  is  rendered  more 
probable  by  the  fact  that  a  certain  degree  of  ansemia  is  usual  in 
pregnancy,  and  that  this  antenna  is  not  unfrequently  carried  to  a 

pathological  degree,  especially  when  vomiting  or  other  digestive 
disturbances  occur.  The  embarrassment  of  the  lungs,  and  conse- 

quent tendency  to  inflammatory  changes  in  them,  which  result  from 
the  cardiac  disease,  are  also  increased  by  the  interference  with 

respiration  due' to  the  abdominal  distension.  A  still  further  strain 
is  placed  upon  the  diseased  heart  by  the  process  of  labour.  This  is 
proved  by  the  fact  that,  in  many  recorded  cases,  patients  who  have 
survived  pregnancy  and  parturition  have  succumbed  within  two  or 
three  weeks  after  delivery.  It  is  probable  that  fresh  inflammation 
may  be  set  up  in  the  valves  by  the  strain  put  upon  them  by  the 
efforts  of  labour.  During  the  labour  itself,  the  heart's  action  often 
becomes  very  irregular,  and  the  patient  cyanotic. 
When  the  heart  disease  is  at  all  grave,  pregnancy  therefore 

proves  a  very  serious  complication.    Out  of  31  cases  collected  by 
Angus  Macdonald,*  17,  or  55  per  cent.,  proved  fatal.    Many  of 

*  "Heart  Disease  during  Pregnancy,"  1878. 
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these  cases,  however,  were  specially  severe.  Premature  labour 
frequently  comes  on  spontaneously,  when  symptoms  are  grave,  and this  occurrence,  in  several  cases,  anticipated  the  execution  of  the 
physician's  resolve  to  induce  labour.  According  to  Macdonald, cases  of  mitral  regurgitation  prove  the  least  grave,  those  of  mitral 
contraction  the  most  grave.  This  is  probably  explained  by  the  fact 
that,  in  the  latter  case,  the  tension  which  generally  produces  dilata- 

tion and  hypertrophy  of  the  left  ventricle  is  all  expended  upon  the 
left  auricle,  and  thence  thrown  back  upon  the  lungs  and  right  heart. 
In  aortic  regurgitation,  the  symptoms  were  severe,  but  were 
generally  relieved  after  delivery,  if  the  patient  had  passed  safely 
through  that  stage. 

Acute  endocarditis. — Acute  endocarditis  may  occur  in  preg- 
nancy as  at  other  times,  and  sometimes  it  seems  to  be  promoted  by 

a  peculiar  condition  of  the  blood  in  pregnancy,  though  this  is  more 
likely  to  happen  after  delivery.  More  frequently  it  happens  that, 
in  consequence  of  extra  strain  in  pregnancy,  fresh  valvular  in- 

flammation supervenes  upon  chronic  disease.  This  may  take 
either  the  ordinary  plastic  or  the  ulcerative  form.  Embolism  is 
then  apt  to  occur,  and  in  this  way  apoplexy  and  paralysis  may  be 
produced. 

Prophylaxis. — In  all  cases  of  chronic  heart  disease  which  produce 
any  marked  symptoms,  such  as  dyspnoea,  palpitation,  oedema,  or 
notable  alteration  of  pulse,  the  physician  should  advise  the  patient 
not  to  marry,  if  his  opinion  is  asked. 

Treatment. — The  general  management  of  the  cardiac  condition, 
and  treatment  by  drugs,  are  the  same  as  when  there  is  no  pregnancy. 
All  exciting  causes  of  pulmonary  complications  should  be  especially 
avoided.  In  labour,  early  assistance  by  forceps  or  version  should  be 

given,  and  bearing-down  efforts  of  the  patient  restrained  as  much  as 
possible.  Chloroform,  to  the  usual  partial  extent,  may  generally  be 
given  without  increase  of  danger.  When  the  symptoms  are  severe, 
induction  of  premature  labour  or  abortion  seems  to  be  rational 
treatment.  The  physician  should,  however,  warn  the  patient  and 

her  friends  that  the  immediate  sequel  of  labour,  whether- spontaneous 
or  induced,  may  be  aggravation  of  symptoms.  Macdonald  holds 
that  premature  labour  should  seldom  or  never  be  recommended, 
because  it  is  likely  to  do  greater  harm  than  good,  by  disturbing  the 
action  of  the  heart  and  the  condition  of  the  lungs. 

Phthisis. — The  opinion  has  been  held  by  many  that  pregnancy 

acts  as  a  prophylactic  against  phthisis  in  those  predisposed  to  that 
disease.  There  is  no  evidence,  however,  that  this  is  really  the  case 

in  general.  It  may  be  true  in  some  of  those  cases  in  which  preg- 

nancy appears  to  improve  the  general  health,  but  it  probably  more 
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frequently  occurs  that  impairment  of  health,  from  some  of  the 
disturbances  of  pregnancy,  favours  the  onset  of  the  disease. 
Pregnancy  generally  has  an  unfavourable  influence  on  the  course  of 
a  phthisis  already  existing,  although  to  this  rule  also  there  are  some 
•exceptions.  The  puerperal  state  and  lactation  have  a  much  more 
•decidedly  unfavourable  influence  As  a  rule,  abortion  or  premature 
labour  occurs  spontaneously  only  when  the  condition  of  the  mother 
is  becoming  extreme,  or  when  her  blood  is  insufficiently  aerated. 
In  the  later  stages  of  phthisis  amenorrhcea  results,  and  pregnancy  is 
not  likely  to  occur,  but  in  the  earlier  or  quiescent  stages  of  the 
•chronic  form  of  the  disease  this  is  not  the  case.  Phthisical  women 

should  be  advised  not  to  marry,  both  on  account  of  the  increased 
risk  to  themselves,  the  probably  phthisical  predisposition  of  their 
children,  and  the  possible  communication  of  contagion  to  their 
husbands.  Labour,  in  phthisical  women,  should  receive  early 
assistance  by  the  use  of  forceps. 

Acute  lobar  pueumonia. —  Pneumonia,  which  in  other 
respects  has  a  close  analogy  to  zymotic  diseases,  shows  this  character 

•also  in  its  relation  to  pregnancy.  Pregnancy  appears  to  afford  a 
certain  protection  against  its  onset,  but,  when  it  does  occur,  its 
severity  and  danger  are  increased.  The  gravity  of  the  disease  is 
greater,  the  further  advanced  is  the  pregnancy.  This  may  partly 
be  explained  by  the  interference  of  the  distended  abdomen  with  the 
descent  of  the  diaphragm  and  freedom  of  respiration,  although  the 
capacity  of  the  chest  is  not  actually  diminished,  as  was  formerly 
supposed.  Pneumonia  often  leads  to  abortion  or  premature  labour. 
This  may  be  due  to  imperfect  oxygenation  of  blood,  to  the  general 
effect  of  the  acute  disease  on  the  mother's  system,  or  to  the  death  of 
the  foetus  produced  by  the  high  temperature  (see  p.  335).  In  the 
latter  case,  delivery  may  be  delayed  until  the  acute  stage  has 
subsided.  Premature  labour,  either  induced  or  spontaneous,  renders 
the  prognosis  much  more  unfavourable.  As  will  be  explained  in 
the  chapter  on  puerperal  fevers,  there  is  some  evidence  that 
pneumonia,  existing  before  delivery,  may  merge  into  puerperal 
septicemia,  or,  at  any  rate,  predispose  to  that  disease. 

Treatment.— Premature  labour  shoidd  on  no  account  be  induced, 
but  the  onset  of  labour  shoidd  be  averted  if  possible.  If  labour 
does  come  on  near  full  term,  early  aid  should  be  given  by  forceps 
if  called  for.  Digitalis  is  often  useful  to  maintain  the  vigour of  the  heart,  and  generally  stimulant  treatment  is  likely  to  be called  for. 

Jaundice.— Jaundice  is  a  rare  affection  in  pregnancy,  but  has great  interest  from  the  tendency  which  exists  for  apparently  simple 
jaundice  to  develop  into  the  fatal  disease,  acute  yellow  atrophy  of 
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the  liver.  Sometimes  sucli  a  development  takes  place  only  after 
delivery.  Of  seven  cases  of  jaundice  in  pregnancy  met  with  by 
Spiegelberg,*  two  were  cases  of  acute  yellow  atrophy. 

Simple  jaundice. — Simple  jaundice  may  run  an  ordinary 
course  during  pregnancy.  As  a  rule,  it  does  not  lead  to  abortion 

or  premature  labour,  but  this  result  does  sometimes  happen.  The 
foetus  and  liquor  amnii  are  sometimes,  but  not  always,  stained 
yellow  with  bile  pigment. 

Acute  atrophy  of  the  liver. — Of  31  cases  of  acute  atrophy 
of  the  liver,  11  occurred  in  pregnant  women  (Frerichs).  The 
disease  may  occur  as  early  as  the  third  month  of  pregnancy,  but  is 
commoner  toward  the  later  months.  The  disease  generally  begins 

like  simple  jaundice ;  then  grave  constitutional  symptoms  super- 
vene, elevation  of  pulse  and  temperature,  delirium,  coma,  and 

generally  haemorrhages.  The  diminution  of  size  of  the  liver  may 
be  detected. 

Pathological  anatomy. — The  liver-cells  are,  in  great  measure, 
destroyed.  There  is  also  degeneration  of  the  muscles,  especially  of 

that  of  the  heart.  Fatty  degeneration  of  the  kidney-cells  has  also- 
been  described  in  some  cases.  Abortion  or  premature  labour  often 
comes  on,  and  the  fcetus  and  liquor  amnii  are  found  stained  with 
bile  pigment. 

Causation. — It  is  generally  believed  that  the  disease  is  due  to- 
some  form  of  toxsemia,  but  the  exact  mode  of  origin  of  the  poison  is 
obscure.  German  authorities  hold  that  it  is  developed  out  of  a 

simple  form  of  jaundice  by  the  poisonous  influence  of  biliary 

products,  especially  the  bile  acids,  retained  in  the  blood.  It  woidd 

thus  be  promoted  by  any  deficient  action  of  the  kidneys,  upon 

which  the  duty  chiefly  falls,  in  jaundice,  of  excreting  such  products. 

Pregnancy  would  aid  in  its  production,  because  the  kidneys  are  then 

apt  to  have  their  function  disturbed  by  the  extra  work  thrown  upon 
them,  and  the  interference  with  their  circulation. 

It  is  not,  however,  clear  that  the  apparently  simple  form  of 

jaundice,  with  which  acute  atrophy  of  the  liver  begins,  is  of  the 

obstructive  kind.  The  action  of  the  liver  may  be  embarrassed,  like 

that  of  the  kidneys,  by  the  modification  of  the  blood  in  pregnancy, 

combined  with  mechanical  influence  on  the  circulation.  The 

influence  of  abdominal  pressure  appears  to  be  shown  by  the  fact 

that  the  majority  of  cases  of  acute  atrophy  in  pregnancy  occur  in 

primigravidse.  The  sequence  may  therefore  be  that,  first,  jaundice 

is  produced  by  these  disturbances  of  the  liver,  and,  secondly .  that 

the  toxeemic  condition  is  increased  by  retention  of  biliary  products. 

•  "  Lehrbuck  der  Geburtsbulfe,"  2nd  ed.,  p.  246. 
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In  some  cases  severe  mental  shock  or  mental  distress  appears  to  be- 
an exciting  cause.  According  to  Spiegelberg,  the  symptoms  of 

acute  atrophy  are  often  preceded  by  hasmorrhage  from  the  uterus 
or  other  parts,  which  may  have  a  depressing  influence.  In  very 
rare  instances  an  apparent  epidemic  of  acute  atrophy  of  the  liver  in 
pregnant  women  has  been  recorded.  In  these  cases,  therefore,, 
there  must  apparently  have  been  some  blood  poison  entering  from 
without. 

Treatment. — Simple  jaundice  in  pregnancy  may  be  treated  in  the 
ordinary  way.  Moderate  use  of  purgatives  and  diuretics  is  desirable. 

Acute  atrophy  when  once  developed  is  hopeless.  If  in  simple- 
jaundice  haemorrhages  occur,  or  the  urine  is  albuminoiis  or  deficient  in 

urea,  thus  indicating  a  danger  that  acute  atrophy  may  supervene, 
the  question  of  induction  of  premature  labour  or  abortion  should  be 
considered. 

Diabetes. — Diabetes  is  another  disease  affected  by  pregnancy. 
Cases  have  been  recorded  in  which  diabetes  has  recurred  in  successive 

pregnancies,  and  has  been  absent  during  the  intervals,  as  is  some- 
times the  case  with  albuminuria.  Sometimes  pregnancy  occurs  in  a 

diabetic  patient,  and  runs  its  course  undisturbed  ;  but  generally  the 
diabetes  is  aggravated,  and  the  complication  is  of  grave  import  both 
to  mother  and  child.  Of  cases  collected  by  Matthews  Duncan,* 
namely,  22  pregnancies  in  15  mothers,  4  ended  fatally  during  the 
puerperal  period,  premature  labour  having  been  induced  in  one  of 
these.  Hydramnion  was  frequent,  and  in  one  case  sugar  was  found 
in  the  liquor  amnii.  In  7  out  of  19  cases  the  child  died  during  the 
pregnancy,  after  reaching  viable  age,  and  in  2  more  it  died  a  few 
hours  after  birth. 

These  facts,  as  well  as  those  connected  with  acute  atrophy  of  the 
liver,  appear  to  indicate  that  pregnancy  is  apt  to  have  a  pathological 
influence  on  the  liver  as  well  as  on  the  kidneys.  It  is  to  be 
remembered  that  physiological  glycosuria  occurs  in  the  puerperal 
woman,  and,  more  rarely,  before  delivery ;  but  if  the  theory  be 
true  that  the  sugar  in  these  cases  is  due  to  the  resorption  of  lactose 
from  the  milk  (see  p.  243),  such  glycosuria  is  a  distinct  thing from  the  diabetes  here  described. 
Bronchocele.— Cases  have  been  observed  in  which  a  bronchocele 

has  occurred  for  the  first  time  or  increased  during  pregnancy.  It  is a  question  how  far  the  causation  depends  upon  the  increased  vascular 
tension  of  pregnancy,  and  how  far  upon  a  reflex  nervous  influence, 
lne  fact  that  bronchocele,  especially  exophthalmic  goitre,  is  some- 

times associated  with  uterine  disturbance  or  hysteria,  apart  from 
*  "  Obstet.  Trans."  Vol.  XXIV. 
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pregnancy,  makes  it  probable  that  nervous  influence  may  play  some 
part  in  the  matter.  A  temporary  increase  of  the '  swelling  of  the 
thyroid  is  apt  to  be  produced  by  the  straining  of  labour ;  but  the 
enlargement  generally  subsides  to  a  great  extent,  though  not 
altogether,  after  delivery. 

Haemorrhages. — Women  who  are  liable  to  hasmorrhages  have 
this  liability  increased  by  the  increased  vascular  tension  of  preg- 

nancy. In  some  cases,  also,  the  deteriorated  quality  of  the  blood 
may  have  an  influence.  Thus  haemoptysis  occasionally  occurs 

during  pregnancy  ;  and  in  that  condition  it  has  not  the  same  sig- 
nificance as  at  other  times  in  indicating  the  probable  existence  of 

phthisis.  Again,  epistaxis  and  bleeding  from  the  alimentary  canal, 
especially  from  the  rectum  and  stomach,  are  not  uncommon. 
Cerebral  hsemorrhage,  producing  paralysis,  sometimes  occurs,  but 
this  is  more  especially  associated  with  albuminuria.  Distended 
varices  sometimes  rupture  on  the  surface,  and  pelvic  hasmatocele, 
from  rupture  of  a  vessel  near  the  uterus,  has  occasionally  been 
recorded. 

Ovarian  tumours. — Ovarian  tumours  of  small  size  may  not 
interfere  with  the  course  of  pregnancy  or  parturition,  provided  they 
do  not  occupy  the  pelvis.  If  the  tumour  is  of  considerable  size, 
the  complication  is  a  serious  one.  The  tension  may  become  so 
great  before  the  end  of  pregnancy,  that  vital  functions  are  interfered 
with.  Other  dangers  also  exist.  The  tumour  may  rupture  under 
the  influence  of  pressure.  The  presence  of  the  enlarged  uterus  may 

.cause  twisting  of  the  pedicle,  or  interference  with  its  circulation. 
Then  follow  necrotic  and  inflammatory  changes  in  the  tumour.  The 
obstruction  to  labour  which  an  ovarian  tumour  occupying  the  pelvis 

may  cause,  will  be  considered  hereafter.     (See  Chap.  XXVIII.) 
Treatment. — In  the  case  of  a  tumour  likely  to  require  interference 

before  the  end  of  pregnancy,  the  choice  will  lie  between  ovariotomy, 

induction  of  premature  labour  or  abortion,  and  tapping  the  tumour. 

Ovariotomy  during  pregnancy,  in  the  comparatively  few  cases  re- 
corded, has  been  scarcely  less  successful  than  apart  from  pregnancy. 

Premature  delivery  has  followed  in  several  cases,  especially  if  the 

patient  has  been  advanced  beyond  the  fourth  month,  but  she  has 

generally  recovered,  notwithstanding.  In  a  case  recorded  by  the 

author,  in  which  the  operation  was  performed  during  the  sixth 

month,  the  patient  went  to  full  term.*  The  conclusion  appears  to  be 

that,  if  the  operation  can  be  performed  by  a  specialist  practised  in 

.ovariotomy,  ovariotomy  is  the  best  treatment,  especially  during  the 

.earlier  months.  After  the  fifth  or  sixth  month,  if  adhesions  near 

the  uterus  are  probable,  it  may  be  preferable  to  adopt  other  means, 

•  "Brit.  Med.  Journ."  1880. 
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because  the  adhesions  are  then  likely  to  be  highly  vascular.  If 

symptoms  of  rupture  of  the  tumour  or  twisting  of  the  pedicle 

should  appear,  ovariotomy  should  not  he  delayed.  Failing  ovari- 
otomy, if  the  tumour  can  be  conveniently  tapped,  and  if  it  appears 

to  be  mainly  unilocular,  tapping  should  be  performed.  Otherwise 

premature  labour,  or,  if  necessary,  abortion,  should  be  induced,  and 
ovariotomy  should  be  deferred  until  the  puerperal  period  has  quite 

passed. 
Fibroid  tumours  of  the  uterus.  —  Although  fibroid 

tumours  of  the  uterus  tend  to  prevent  pregnancy,  yet  pregnancy 
does  sometimes  occur,  notwithstanding  the  presence  of  the  fibroids, 
especially  if  the  tumours  are  subperitoneal.  The  tumours  then 

generally  grow  in  conjunction  with  the  growth  of  the  uterus,  and 
diminish  again  after  delivery,  as  the  uterus  becomes  involuted. 

A  difficulty  of  diagnosis  may  arise  during  pregnancy,  and  the 

suspicion  may  be  raised  of  the  presence  of  extra-uterine  foetation  on 
account  of  the  irregularity  of  the  tumour  containing  the  foetus.  In 
other  cases  the  fibroid  tumour  becomes  softened  during  pregnancy, 
and  may  then  be  mistaken  for  an  ovarian  tumour.  When  the 

fibroids  are  external,  pregnancy  and  parturition  are  often  undisturbed ; 
when  they  are  in  the  wall  of  the  uterus,  there  is  a  tendency  to 
inertia  of  the  uterus,  and  to  post-partivm  haemorrhage. 

Treatment. — Interference  during  pregnancy  is  generally  required 
only  if  the  tumour,  by  occupying  the  pelvis,  is  likely  to  obstruct 
delivery.  This  question  will  be  considered  hereafter.  (See 
Chap.  XXVIII.)  In  all  cases  special  care  should  be  taken  to  secure 
firm  contraction  of  the  uterus  after  delivery. 

Surgical  operations. — The  effect  of  a  surgical  operation  in 
pregnancy  varies  greatly  according  to  the  susceptibility  of  the 
woman  to  reflex  influence.  In  one  case  the  extraction  of  a  tooth 
may  bring  on  labour  ;  in  another  ovariotomy,  or  amputation  of  the 
thigh,  may  produce  no  such  result.  But  after  serious  operations 
abortion  or  premature  labour  follows  in  a  considerable  proportion  of 
cases  (according  to  Cohnstein's  statistics,  in  45-5  per  cent.).  The tendency  appears  to  be  greater  in  the  third  and  fourth  and  in 
the  last  two  months,  less  in  the  middle  months.  The  cause  may 
be  reflex  influence,  or,  less  frequently,  the  fever  following  the  opera- 

tion. Operations  on  the  vagina  or  in  the  neighbourhood  of  the 
uterus  are  more  likely  to  interrupt  pregnancy.  Such  operations  are 
also  likely  to  be  attended  with  considerable  hemorrhage.  Preg- 

nancy does  not  appear  to  be  unfavourable  to  the  recovery  of  the 
patient,  but  the  puerperal  state  is  so.  It  is  therefore  unfavourable 
if  premature  labour  follows  very  quickly  upon  a  severe  operation 

It  is  better  to  defer  operations  not  of  an  urgent  character  until 
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after  delivery,  unless  the  condition  for  which  the  operation  is  re- 
quired is  aggravated  by  pregnancy,  or  is  likely  to  cause  difficulty  in 

delivery.  So  far  as  possible,  no  serious  operation  should  be  per- 
formed during  the  puerperal  period. 

Ague. — The  relation  of  malarial  fever  to  pregnancy  is,  in  some 
degree,  similar  to  that  of  zymotic  diseases.  It  is  met  with  but  rarely, 
but  when  it  does  occur,  it  is  aggravated.  Latent  malarial  infection 
may  also  become  again  active  during  pregnancy.  This  is  more  likely 
to  happen  in  the  puerperal  state,  at  which  time  fever,  ascribed  to 
malaria,  is  relatively  common  in  malarial  districts.  At  this  time,  also, 
the  character  of  the  fever  is  modified  ;  instead  of  being  intermittent, 
it  becomes  remittent,  and  the  paroxysms  become  irregular.  Malarial 
fever  not  unfrequently  leads  to  abortion  or  premature  delivery.  In 
some  cases  there  has  been  evidence  of  its  communication  to  the 

foetus,  which  may  die  before,  or  soon  after,  delivery. 

Syphilis. — The  effects  of  syphilis  upon  the  foetus  and  the  pla- 
centa have  already  been  described.  Syphilis  may  be  inherited  from 

either  parent,  or  both,  even  if  the  disease  exists  only  in  a  latent 
condition.  In  the  case  of  untreated  syphilis,  syphilitic  children 

may  be  procreated  for  ten  years  or  more,  the  intensity  of  the  infec- 
tion diminishing  with  the  lapse  of  time. 

If  a  pregnant  woman  acquires  syphilis,  the  local  manifestations 

in  the  neighbourhood  of  the  genital  organs  are  more  severe  than 

usual,  in  consequence  of  the  hypersemia  of  those  parts.  The  consti- 
tutional disease  is  generally  mild.  A  Avoman  impregnated  by  a 

husband  who  has  latent  syphilis,  may  acquire  the  disease  for  the 

first  time  from  the  foetus.  In  this  case  the  symptoms  are  very 

mild,  and  only  those  manifestations  which  are  generally  late  cnes 

may  be  shown.  Some  authorities  deny  the  communication  of 

syphilis  from  the  foetus  to  the  mother,  and  vice  versd.  But  what  is 

known  as  Colles'  law  is  almost  universally  admitted.  This  is,  that 

a  woman  is  never  infected  by  nursing  her  own  child  suffering  from 

hereditary  syphilis,  though  another  woman  is  likely  to  be  so,  and 

though  she  may  never  have  shown  signs  of  the  disease.  It  is  not 

certain  whether  this  implies  that  all  such  mothers  have  had  the 

disease  slightly,  though  unobserved,  or  that  they  acquire  immu
- 

nity though  never  infected.  But  in  either  case  it  proves  that 

the  syphilitic  poison  in  the  foetus  affects  the  mother.  Win 
 n  a 

pregnant  woman  acquires  syphilis,  the  foetus  may  have  
symptoms 

similar  to  those  of  the  hereditary  disease.  It  has  generally  bee
n 

thought  that,  if  the  .infection  takes  place  in  the  later  
months  ot 

pregnancy,  the  foetus  is  likely  to  escape.    But  
Hutchmson*  has 

*  "Medieul  Times  and  Gazette,"  137S. 
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recorded  cases  in  which  the  mother  was  infected  within  the  last  few 

weeks  of  pregnancy,  and  in  which  the  child,  after  birth,  had 

symptoms  like  the  ordinary  hereditary  disease. 

Treatment— If  syphilis  is  acquired  during  pregnancy,  mercurial 

treatment  throughout  the  remainder  of  pregnancy  is  of  importance 

for  the  sake  of  the  child  as  well  as  for  that  of  the  mother.  The 

fornmla  given  at  page  361  may  be  used. 

Zymotic  Diseases. 

Any  zymotic  disease  may  occur  during  pregnancy.  But  in 

general  the  pregnant  woman  appears  to  be  less  liable  than  others  to 

the  outbreak  of  a  zymotic  disease,  while,  on  the  other  hand,  the 

puerperal  woman  is  much  more  liable.  This  rule  does  not  however 

apply  equally  to  all  diseases.  It  is  most  marked  in  the  case  of 

scarletina,  and  probably  least  marked  in  that  of  small-pox.  Any 
severe  zymotic  disease  is  rendered  more  grave  by  pregnancy,  espe- 

cially in  the  later  months,  but  still  more  so  by  the  puerperal  state. 

Most  zymotic  diseases  are  apt  to  lead  to  premature  labour  or  abor- 
tion. There  are  three  elements  which  may  tend  toward  this  result : 

first,  the  death  of  the  foetus  from  the  high  temperature  ;  secondly, 
the  effect  of  the  severity  of  the  disease  upon  the  mother  ;  thirdly, 
the  effect  on  the  mother  of  the  special  zymotic  poison  concerned. 
That  the  third  element  is  actually  operative  is  proved  by  the  special 

tendency  of  small-pox  to  produce  premature  labour,  even  when  it 
runs  a  mild  course,  and  when  the  child  is  born  abve.  The  mode 

of  operation  is,  in  some  cases,  the  production  of  ha3morrhage  in  the 

uterus  or  placenta.  The  puerperal  state  being  much  more  unfavour- 
able than  that  of  pregnancy,  the  longer  abortion  or  premature 

labour  is  deferred  the  better  it  is  for  the  mother.  Labour  should 

not  therefore  be  induced  in  any  case,  although,  in  small-pox,  when 
the  child  is  viable,  induction  might  give  it  a  better  chance  of 
surviving. 

Variola. — Small-pox  has  been  observed  in  pregnancy  oftener 
than  most  zymotic  diseases.  Confluent  or  unmodified  small-pox  is 
very  dangerous  to  the  mother,  and  proves  fatal  in  the  majority  of 
cases.  It  tends  to  assume  the  hemorrhagic  form,  and  specially  to 
cause  uterine  haemorrhage.  In  almost  all  cases  it  leads  to  abortion 
or  premature  labour  and  the  death  of  the  foetus.  Modified  or  dis- 

crete small-pox  generally  runs  a  favourable  course,  but  even  this 
leads  to  abortion  or  premature  labour  in  most  cases,  although  not 
so  constantly  as  the  more  severe  disease. 

In  a  certain  proportion  of  cases,  but  not  invariably,  the  foetus  is 
affected  by  the  disease  in  utero.    Sometimes  it  is  bom  with  pustules 
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upon  it.  In  other  cases,  when  it  is  delivered  at  a  later  stage,  the 
scars  of  pustules  are  visible.  When  premature  labour  occurs  early 
in  the  disease,  the  child  may  become  affected  a  few  days  after 
delivery.  Sometimes,  although  not  apparently  affected,  the  child 
dies  shortly  after  birth.  In  other  cases,  the  cbild,  which  has  shown 
no  trace  of  the  disease,  is  found  to  be  insusceptible  to  vaccination. 
Cases  even  have  been  recorded  in  which  it  has  been  supposed  that 
the  child  was  affected  by  the  disease  in  utero,  or  very  shortly  after 
birth,  during  epidemics  of  small-pox,  although  the  mother  did  not 
suffer  from  it,  or  in  which  one  of  twins  in  utero  took  the  disease 
from  the  mother  while  the  other  escaped. 

Vaccination  during  pregnancy  appears  to  run  its  course  as  usual. 
In  an  epidemic  of  small-pox  therefore,  pregnant  women,  who  have 
not  been  re-vaccinated,  should  undergo  that  operation.  Vaccina- 

tion should  not  be  performed  very  shortly  after  delivery,  since 
even  a  very  slight  zymotic  poison  may  then  have  an  unfavourable 
influence. 

Scarlatina. — Scarletina  is  very  rare  during  pregnancy,  espe- 
cially as  compared  with  its  frequency  during  the  few  days  after 

delivery.  According  to  some,  the  incubation  may  be  prolonged  for 
weeks  and  months  during  pregnancy,  and  the  outbreak  only  take 
place  after  delivery  (see  section  on  Scarletina  in  Chapter  XXXVIII. ). 
Mild  cases  of  scarletina  may  rim  a  favourable  course.  If  the  fever  is- 
high,  abortion  or  premature  labour  generally  follows,  and  then  the 
danger  is  greatly  increased,  as  in  ordinary  puerperal  scarletina.  It 
has  been  inferred  that  the  disease  may  be  conveyed  to  the  fetus  in 
utero,  because  the  child,  at  or  shortly  after  birth,  has  sometimes  shown 
desquamation  of  the  skin  or  other  sequelse  of  the  disease. 

Measles. — Measles  rarely  occurs  in  pregnancy.  Usually  the 
disease  runs  an  ordinary  and  mild  course.  But  cases  have  been 
recorded  in  which  it  has  been  unusually  severe,  tending  towards  a 

haemorrhage  type,  or  complicated  by  pneumonia.  In  such  cases 
premature  labour  or  abortion  frequently  follows.  The  child  has 
been  born  with  the  eruption  of  measles. 

Erysipelas. — Little  is  recorded  of  erysipelas  in  pregnancy.  It 
appears  to  be  of  rare  occurrence,  and  not  to  be  specially  dangerous, 
unless  premature  labour  is  the  consequence.  It  may  then  assume 
the  graver  form  of  puerperal  erysipelas,  especially  if  the  pregnancy 
was  far  advanced.    (See  Chapter  on  Puerperal  Fevers.) 

Enteric,  typhus,  and  relapsing  fevers. — All  these  diseases 

are  rare  during  pregnancy,  especially  in  the  later  months.  Enteric 

fever  leads  to  premature  labour  or  abortion  in  the  majority  of  cases. 

The  interruption  of  pregnancy  generally  follows  at  the  time  when 

temperature  ranges  the  highest,  and  the  prognosis  is  rendered  more 
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grave  in  consequence.  Severe  haemorrhage  is  apt  to  follow  after 
abortion  in  the  earlier  months,  and  it  has  been  thought  that  the 

prognosis  of  the  disease  is  on  this  account  more  grave  at  that  time 
than  in  the  later  months.  Eelapsing  fever,  according  to  Murchison 

and  Zuelzer,*  leads  to  interruption  of  pregnancy  in  almost  every 
case.  Weber,t  however,  at  St.  Petersburg  found  this  happen  in  only 
23  out  of  63  cases.  Typhus  fever  is  less  apt  to  lead  to  premature 
labour  or  abortion  than  either  of  the  other  two,  and  its  course  is  not 

so  much  modified  by  pregnancy  as  that  of  many  zymotic  diseases. 

Cholera. — It  does  not  appear  that  pregnancy  affords  any 
notable  protection  against  cholera.  Accounts  differ  as  to  whether 
the  mortality  of  the  disease  is  increased  by  the  complication.  It  is 
said  to  be  both  more  frequent  and  more  fatal  in  the  later  months. 
Interruption  of  pregnancy  follows  in  a  considerable  proportion  of 
cases,  and,  in  others,  it  is  probably  only  prevented  by  the  early  fatal 
termination.  Haemorrhage  into  the  uterus  is  apt  to  occur,  and  is 
one  of  the  causes  of  abortion. 

*  '"  Monatschr.  f.  Geburtshiilfe,"  Vol.  XXSL, +  "Berlin  Klin.  Woehenschr."  Vol.  VII. 



CHAPTER  XXIV. 

PKEMATURE  EXPULSION  OF  THE  OVUM. 

The  term  abortion  or  miscarriage  is  applied  to  premature  expul- 
sion of  the  ovum  when  this  occurs  before  the  time  when  the  child 

becomes  viable,  or  capable  of  possibly  surviving.  After  that  date, 
the  ,term  premature  labour  is  used.  The  point  of  demarcation 
between  the  two  may  be  taken  as  the  end  of  the  sixth  calendar 
month,  or  about  183  days,  although  there  is  practically  but  little 
chance  of  the  child  being  reared,  if  born  before  the  end  of  the 

twenty-eighth  week,  or  196  days.  A  distinction  is  sometimes 
made  between  abortion  and  miscarriage,  the  term  abortion  being 
used  in  the  first  two  or  three  months  of  pregnancy,  before  the 
placenta  is  formed,  and  the  term  miscarriage  from  the  time  when 
the  placenta  is  formed  up  to  the  date  when  the  child  is  regarded  as 
viable.  It  is  better,  however,  to  consider  the  terms  abortion  and 

miscarriage  as  synonyms,  since  no  distinct  boundary  between  the 
two  can  be  assigned,  and  women  themselves  generally  prefer  the 
word  miscarriage  to  the  word  abortion. 

Premature  expulsion  of  the  ovum  is  one  of  the  commonest  of  the 
morbid  occurrences  of  pregnancy.  On  an  average,  every  woman 

who  has  borne  children  and  reached  the  limit  of  the  child-bearing 

age  has  had  at  least  one  abortion  or  premature  labour.  The  pro- 
portion of  abortions  to  full-term  deliveries  has  been  estimated  as 

being  as  much  as  one  to  five.  The  attachment  of  the  ovum  to  the 
uterine  wall  is  less  firm  in  the  early  months  of  pregnancy  before 

the  complete  formation  of  the  placenta.  Hence  it  is  within  the 

first  four  months  of  pregnancy  that  abortions  are  most  common. 

Within  the  first  few  weeks  of  pregnancy  many  abortions  pass 

altogether  imrecognised,  or  only  suspected.  A  woman  goes  a  few 

days,  or  two  or  three  weeks,  beyond  the  expected  time  of  menstrua- 
tion; then  haemorrhage  occurs,  resembling  a  menstrual  period 

rather  more  profuse  than  usual,  and  an  ovum  may  escape  unobserved. 

If  shreds  of  decidua  are  detected,  these  show  only  a  slightly  greater 

development  than  the  shreds  of  menstrual  decidua  sometimes  passed 
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in  menstruation  without  any  conception.  It  is  therefore  impossib
le 

to  estimate  accurately  the  relative  frequency  of  abortions  within 

the  first  two  months.  Abortions  positively  diagnosed  occur  most 

frequently  between  the  sixth  and  the  sixteenth  week.  This  fact 

may  be  explained  not  only  from  early  abortions  being  often  unde- 

tected, but  partly  also  on  the  ground  that  some  causes  of  abortion, 

such  as  retroflexion  or  fibroid  tumour  of  the  uterus,  only  begin  to 

operate  when  the  ovum  and  uterus  have  reached  a  certain' size,  and that  the  various  diseases  of  the  embryo  or  membranes  which  may  lead 

to  abortion  require  a  certain  time  for  their  development  before  the 

embryo  is  destroyed,  or  the  membranes  so  much  altered  as  to  excite 
the  uterus  to  expulsion. 

Within  the  first  two  months  of  pregnancy,  the  ovum  is  most  fre- 

quently expelled  without  rupture  of  the  amnion,  and  the  whole  of 
the  chorion  or  rudimentary  placenta  generally  comes  away  together. 
The  decidua  vera,  which  at  this  stage  is  relatively  veiy  bulky,  may 
in  part  come  away  in  connection  with  the  decidua  reflexa,  or  it  may 
be  discharged  afterwards  as  a  whole,  or,  more  frequently,  broken  up 
in  fragments.  After  the  end  of  the  third  month,  the  amnion  is 
\isually  ruptured  from  the  effect  of  the  uterine  contractions,  and  the 
liquor  amnii  escapes.  Then  the  embryo  is  expelled  first,  and  the 
placenta  is  discharged  afterwards,  as  in  labour  at  full  term. 

The  later  the  stage  of  pregnancy  reached,  the  more  nearly  does 
the  process  resemble  that  of  ordinary  labour.  In  the  middle 
months  of  pregnancy,  after  the  placenta  has  been  formed,  but 

before  the  formation  of  that  layer  of  open  mesh  work  which  faci- 
litates its  separation  from  the  uterine  wall  (see  page  67),  the 

separation  of  the  placenta  is  much  more  difficult,  and  the  uterine 
action  is  often  insufficient  to  effect  it  completely.  Hence  either  the 
whole  or  a  portion  of  the  placenta  is  liable  to  be  retained  for  a 

longer  or  shorter  period,  unless  removed  artificially.  It  is  from  the 
10th,  and  more  especially  from  the  12th,  up  to  about  the  20th 
week  that  this  specially  close  union  exists  between  the  placenta  and 
the  uterine  wall,  and  hence  an  abortion  within  these  limits  of  time  is 
more  likely  to  lead  to  grave  results  than  either  before  or  after.  In 
the  course  of  the  third  month,  the  ovum  may  either  be  ruptured  in 
its  expulsion  or  not,  according  to  circumstances,  rupture  becoming 
more  probable  as  the  month  proceeds.  If  rupture  takes  place, 
retention  of  the  incipient  placenta  is  more  likely  to  occur.  It  is 
possible,  however,  for  the  amnion  enclosing  the  embryo,  with  the 
decidua  reflexa,  to  be  expelled  entire,  leaving  the  incipient  placenta behind. 

Causation. — The  uterine  contractions,  which  expel  the  ovum 
prematurely,  are  excited  either  by  a  cause  acting  directly  upon  the 

A  A 
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nervous  centres,  or  one  which  calls  out  reflex  action,  or  by  a  com- 
bination of  the  two.  Both  the  excitability  of  the  nerve  centres  and 

the  tendency  to  congestion  of  the  uterus  are  greatest  at  the  epochs 
which  would  have  been  menstrual  periods  if  pregnancy  had  not 
occurred,  and  hence  abortion  is  especially  likely  to  happen  at  these 
dates.  Different  women  also  vary  immensely  in  the  case  with  which 
abortion  can  be  excited.  The  difference  depends  chiefly  upon  the 
degree  of  irritability  of  the  nervous  system,  but,  to  some  extent  also, 
upon  the  firmness  of  attachment  of  the  ovum  to  the  uterus.  Thus 
cases  are  on  record  in  which  women  have  fallen  out  of  windows  from 

a  height  sufficient  to  fracture  their  limbs,  and  pregnancy  has  been 
undisturbed.  Ovariotomy  and  various  operations  upon  the  cervix 

uteri  have  been  performed,  nitric  acid  has  been  applied  to  the  in- 
terior of  the  uterus  in  the  early  weeks  of  pregnancy,  without  abortion 

following.  Pregnancy  has  even  established  and  maintained  itself 

until  discovered,  notwithstanding  the  wearing  of  an  intra-uterine 
stem.  On  the  other  hand,  with  some  women,  any  slight  mental  or 
physical  disturbance,  even  the  seeing  a  mouse  or  a  spider,  appears  to 
be  sufficient  to  cause  abortion.  Frequently  both  a  predisposing  and 

an  exciting  cause  can  be  assigned ;  and,  in  the  presence  of  a  predispos- 
ing cause,  the  exciting  cause  may  be  of  the  most  trival  character. 

When  once  the  uterine  contractions  have  caused  dilatation  of  the 

cervix  uteri  to  a  certain  extent,  and  have  pressed  down  the  ovum 

sufficiently  to  bulge  into  it,  the  process  of  abortion  goes  on  automa- 
tically, like  that  of  labour,  and  resembles  labour  on  a  small  scale. 

The  reflex  irritation,  caused  by  pressure  of  the  partially  detached 

ovum  upon  the  cervix,  keeps  up  the  rhythmical  discharge  of  energy 
from  the  nerve  centres. 

The  most  important  classification  of  the  causes  of  abortion  is  the 
division  into  those  causes  which  affect  the  ovum  or  uterus  and  those 

which  act  directly  upon  the  mother.  In  the  former  class  are  com- 

prised most  of  the  morbid  conditions  which  have  already  been 

described  among  the  diseases  of  pregnancy.  The  subdivisions  of  this 

class  are  the  following  :  — 

(1).  Primary  morbid  conditions  of  the  fetus,  especially  those  leading 

to  its  death— If  the  fetus  dies  from  any  cause,  its  death  is  followed 

by  degenerative  changes  in  the  chorion  or  placenta,  which  no 

longer  continues  in  such  active  vital  connection  with  the  uterine 

wafl.  The  ovum  then  begins  to  act  as  a  foreign  body,  and  sooner 

or  later  excites  the  uterus  to  expel  it.  The  production  of  extra- 

vasations of  blood  between  the  ovum  and  the  uterine  wall  is  often 

an  intermediate  step.  As  already  mentioned  (see  page  336),  the 

expulsion  generally  takes  place  within  a  few  weeks.  Di
sease  or 

malnutrition  of  the  foetus,  even  without  causing  its  death,  may  also 
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be  associated  with  similar  changes  in  the  membranes,  and  lead  in  the 
same  way  to  abortion.  Among  the  causes  leading  to  the  death  or 
malnutrition  of  the  foetus  must  be  reckoned  imperfect  fertility  on 

the  part  of  either  or  both  parents.  Conception  followed  by  abortion 
may  thus  be  a  stage  on  the  way  to  complete  sterility.  Syphilis  is 
one  of  the  most  frequent  and  important  causes  leading  to  abortion 
through  death  of  the  foetus,  as  well  as  through  disease  of  the  foetal 
membranes,  and  it  often  produces  this  effect  in  successive  pregnancies. 
In  the  case,  therefore,  of  repeated  abortions,  without  other  manifest 

cause,  special  enquiry  should  always  be  made  for  any  history  or 
sign  of  syphilis  in  either  parent.  If  none  such  can  be  found,  a 

diagnosis  may  sometimes  be  made  by  examination  of  the  foetus  (see 
p.  333). 

(2)  .  Primary  morbid  conditions  of  the  amnion,  chorion  or  decidtia 

(see  pp.  313 — 329). — These  may  either  first  cause  the  death  of  the 
foetus,  or  may  directly  lead  to  abortion  by  irritating  the  uterus. 
Those  morbid  conditions  which  lead  to  haemorrhage,  and  consequent 
separation  of  chorion  or  placenta,  are  of  special  importance. 
Inflammation  and  fatty  degeneration  of  the  placenta  are  also 
frequent  causes.  Besides  morbid  conditions  produced  by  disease, 
separation  of  placenta  and  haemorrhage  often  arise  from  mechanical 
causes.  Among  these  may  be  mentioned  shocks,  blows,  excessive 
coitus,  the  use  of  instruments  for  the  induction  of  criminal  abortion, 
violent  muscular  exertion,  and  even  the  effect  of  coughing,  vomiting, 
or  straining  at  stool. 

(3)  .  Morbid  conditions  of  the  uterus. — These  may  be  displacement, 
especially  retroversion  and  retroflexion  (seep.  300),  inflammation  of 
the  whole  substance  of  the  uterus,  the  presence  of  fibroid  or  other 
tumours,  or  fixation  by  peritoneal  adhesions. 

Causes  affecting  the  mother  directly  form  the  second  main  class. 
Certain  drugs,  called  oxytocics,  have  more  or  less  power  of  exciting 
contractions  of  the  uterus,  and  by  this  means  may  cause  abortion. 
Those  most  efficacious  appear  to  be  ergot,  and  quinine  in  large  doses 
(10  grains  or  more).  Digitalis  in  large  doses  has  perhaps  a  similar 
effect.  Savin  and  cantharides  have  also  been  taken  criminally  with this  object,  and  have  sometimes  had  .the  desired  effect.  All  these 
drugs  are  very  uncertain  in  their  action,  unless  there  is  a  pre- disposition to  abort. 

All  acute  febrile  diseases  tend  to  cause  abortion.  The  poison  of 
certain  zymotic  diseases  has,  however,  a  special  tendency  to  produce this  effect,  apart  from  the  degree  of  fever,  apparently  by  its  influence 
on  the  nerve  centres.    Of  these,  smallpox  is  the  most  marked 

the  smnlar  effect  of  other  poisons,  such  as  lead,  excess  of  carbonic  acid A  A  2 
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in  the  blood  from  asphyxia,  whether  due  to  mechanical  cause  or  heart 
or  lung  disease,  and  the  poison  which  exists  in  the  blood  in  renal 
disease.  In  the  last  case  abortion  or  premature  labour  may  be  pro- 

duced directly,  as  well  as  through  death  of  the  foetus.  Apart  from 
any  special  poison,  expulsion  of  the  ovum  is  apt  to  occur  in  any  very 
grave  disease  of  the  mother,  especially  as  a  fatal  issue  is  approaching. 
It  happens  also  sometimes  from  extreme  malnutrition,  as  in  times 
of  famine,  or  in  excessive  vomiting  of  pregnancy.  Other  general 
states  of  the  system,  such  as  heart  disease  or  cirrhosis  of  liver,  may 
act  by  producing  local  hypersemia  and  consequent  extravasation  of 
blood. 

Causes  acting  through  the  nervous  system. — Abortion  is  often  pro- 
duced by  some  sudden  or  violent  emotion  such  as  fright,  grief, 

anxiety,  shock,  hearing  bad  news,  or  seeing  some  startling  sight. 
Such  emotional  causes  are  specially  operative  either  as  exciting 
causes,  when  there  is  already  some  predisposing  cause  at  work,  or 
in  women  of  highly  sensitive  and  neurotic  disposition.  Other 
causes  produce  a  reflex  effect  through  the  impressions  upon 
peripheral  nerves.  Thus  continuing  to  suckle  an  infant  after 
pregnancy  has  recurred  may  lead  to  abortion,  suckling  having  a 

well-known'  tendency  to  set  up  uterine  contractions.  In  the  same 
way  is  to  be  explained  the  occasional  effect  of  severe  pain;  such  as 

toothache,  of  violent  purgatives,  of  any  surgical  operation  such  as- 
even  the  extraction  of  a  tooth,  but  more  especially  of  operations  in 

the  neighbourhood  of  the  uterus,  of  vaginal  syringing,  or  distension 

of  the  vagina  by  a  plug  or  india-rubber  dilator. 
It  has  been  supposed  that  in  some  cases  a  habit  of  aborting  at 

about  the  same  date  in  successive  pregnancies  has  become  estab- 
lished. There  seems  to  be  no  positive  proof  of  the  possibility  of 

this,  and  it  is  probable  that,  in  most  such  cases,  there  has  been 

some  persistent  cause,,  such  as  syphilis,  or  endometritis,  or  uterine 

displacement,  which  would  naturally  lead  to  abortion  at  about  the 
same  date  of  pregnancy. 

Examination  of  the  ovum  will  sometimes  reveal  the  cause  of  the 

abortion  in  the  shape  of  inflammation  or  fatty  degeneration  hi  the 

chorion  or  decidua,  or  signs  of  syphilis  in  the  foetus. 

Symptoms  and  course  of  abortion. — The  earliest  symptom 

of  abortion  is  usually  uterine  haemorrhage.  For  if  the  starting- 

point  of  the  process  is  uterine  contraction,  the  contraction  leads  to 

a  partial  detachment  of  the  ovum,  and  consequent  rupture  of 

vessels,  before  the  escape  of  the  liquor  amnii,  and  generally  before 

the  contraction  is  manifestly  felt  as  pain.  If,  on  the  other  hand, 

the  starting-point  is  extravasation  of  blood  into  the  foetal  m
em- 

branes, some  of  the  blood  generally  breaks  through  into  the  de- 
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cidual  cavity,  and  escapes  externally  through  the  cervix.  The 

bleeding  may  at  first  he  slight  and  intermittent,  but  is  increased  in 

quantity  when  uterine  contractions  become  active,  and  the  ovum 

begins  to  be  more  completely  separated,  and  forced  down  into  the 

cervix.  Clots  of  considerable  size  are  generally  passed  before  the 

ovum  itself  is  expelled.  The  bleeding  may  continue,  continuous 

or  intermittent,  for  some  days  before  the  pains  come  on.  .  In  rare 

cases  it  may  last  even  for  weeks  before  ending  in  abortion.  Loss 

of  blood  is  generally  greater  after  the  second  month,  when  the 
cervix  has  to  be  dilated  to  a  considerable  size  before  the  ovum  can 

pass.  It  may  then  be  sufficient  to  cause  syncope,  and  reduce  the 

patient  to  extreme  anaemia,  but  rarely  proves  fatal. 
Within  the  first  two  months  the  pains  of  expulsion  may  not  be 

very  different  from  those  of  dysmenorrhcea.  The  later  the  stage  of 
pregnancy,  the  more  do  the  pains  resemble  those  of  labour  at  term. 
Cases  of  abortion  commencing  with  intermittent  pains,  due  to 
uterine  contraction,  and  leading  to  haemorrhage  only  in  the  later 
stage,  are  rarer  than  those  in  which  the  haemorrhage  is  the  first 
symptom.  They  are  generally  cases  which  occur  somewhat  later 
in  pregnancy  ;  within  the  first  two  months,  haemorrhage  almost 
always  occurs  at  the  commencement.  In  premature  labour,  or  in 
abortion  when  pregnancy  has  nearly  reached  the  sixth  month,  there 
is  not  necessarily  any  haemorrhage  before  the  birth  of  the  foetus, 

unless  the  starting-point  of  the  premature  expulsion  has  been 
extravasation  of  blood. 

Incomplete  abortion. — Occasionally,  even  when  the  amnion  is 
expelled  intact,  the  incipient  placenta  remains  attached  to  the 
uterus.  This  happens  much  more  frequently  when  the  amnion  is 
ruptured,  and  the  embryo  escapes  first.  If  the  attachment  of  the 
placenta  is  too  firm  for  the  subsequent  uterine  contractions  to  break 
it  down,  the  cervix  may  close  up  again,  and  the  uterus  become 
quiescent.  Generally  contractions  recur,  and  the  mass  is  expelled, 
after  a  few  hours,  or  within  two  or  three  days,  but  sometimes  it  is 
retained  for  weeks,  or  even  months. 

The  result  of  incomplete  abortion  varies  according  to  the  firmness 
of  attachment  of  the  placenta  to  the  uterus.  If  there  is  close 
attachment  over  nearly  the  whole  surface,  decomposition  may  be 
Averted.  There  is  then  generally  but  slight  haemorrhage  in  the 
first  stage  of  the  abortion.  Usually  some  haemorrhage  occurs, 
cither  continuously  or  at  intervals,  so  long  as  there  is  placenta 
retained.  In  rare  cases,  when  the  attachment  is  very  general,  there 
is  none  at  all  for  a  considerable  time,  and  it  may  even  be  supposed 
that  pregnancy  is  continuing.  Eventually,  often  at  the  date  of  a 
menstrual  epoch,  active  uterine  contractions  come  on,  separate 
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more  of  tLe  placenta,  and  then  there  is  increased  haemorrhage  until 
the  whole  is  either  expelled  or  artificially  removed. 

More  frequently,  the  union  of  the  placenta  is  not  close  enough 
to  preserve  its  vitality,  decomposition  occurs,  and  in  a  day  or  two 
offensive;  discharge  begins.  The  placenta  is  generally  expelled  after 
a  time  piecemeal,  when  the  firmness  of  adhesion  has  been  broken 

down  by  putrefaction.  The  decomposition  is  much  promoted  if 
the  finger  has  been  introduced  in  futile  attempts  to  remove  the  pla- 

centa, and  air  thereby  admitted  to  the  uterus.  Sometimes  a  mass 
of  placental  tissue  hangs  only  by  a  small  band  of  adhesions,  and  is 
forced  down  into  the  cervix  uteri,  or  through  the  cervix  into  the 
vagina,  the  body  of  the  uterus  contracting  up  into  small  bulk.  The 
projecting  portion  of  tissue  then  most  readily  becomes  putrid.  In 
other  cases,  again,  the  portion  of  placenta,  while  taking  a  polypoid 
form,  retains  some  vitality,  or  is  preserved  from  decomposition  by 
being  retained  within  the  uterus  without  free  access  of  air,  and 
often  becomes  coated  with  fibrin,  as  well  as  infiltrated  with  clot. 

Such  a  structure  has  been  called  a  placental  •polypus,  or  fibrinous 
polypus.  In  rare  cases  the  patient  recovers  without  any  placental 
mass  ever  making  its  appearance.  The  placenta  must,  in  such 
cases,  have  broken  down  in  shreds. 

When  decomposition  of  the  placenta  occurs,  the  patient  is  exposed 
to  the  risk  of  septicaemia,  as  in  the  case  of  retention  of  portions  of 

placenta  after  full-term  delivery.  The  septicaemia,  however,  is  not 

usually  so  severe,  and  rarely  leads  to  a  fatal  result,  although  some- 
times death  does  occur.  Frequently  rigors  come  on  within  two  or 

three  days  after  the  initial  stage  of  the  abortion,  followed  by  high 

temperature,  quick  pulse,  and  other  constitutional  symptoms.  Pelvic 

peritonitis  or  pelvic  cellulitis  not  unfrequently  follows,  more 

especially  the  former,  and  often  the  foivndation  is  laid  for  chronic 

uterine  malady.  As  in  the  case  of  ordinary  puerperal  septicaemia, 

the  disease  may  either  be  simply  septic  intoxication,  that  is, 

poisonous  effects  from  the  absorption  of  chemical  products  of  de- 
composition, or  septic  infection,  septicaemia  proper,  in  which  there 

is,  in  addition,  the  multiplication  of  septic  organisms  in  the  blood 

(see  chapter  on  puerperal  fevers).  In  most  cases  the  symptoms 

subside  quickly  after  removal  of  the  putrid  material,  and  hence  it 

may  be  presumed  that  septic  intoxication  only  is  at  any  rate  the 

main  element  in  the  case.  Very  severe  cases,  however,  may 

resemble  the  gravest  forms  of  puerperal  septicaemia,  and  be  marked 

by  diarrhoea,  vomiting,  severe  headache,  great  abdominal  distension, 

and  other  signs  of  general  septic  peritonitis. 

Diagnosis.  —  Pregnancy  existing,  the  occurrence  either
  of 

uterine  haemorrhage,  or  of  pains  due  to  rhythmical  uterin
e  contrae- 
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tions,  is  invariably  a  sign  of  threatening  abortion.  The
  chief 

difficulty  often  is  to  determine  whether  pregnancy  does  exist,  es- 

pecially if  irregular  haemorrhage  has  continued  for  some  time.  The 

diagnosis  of  pregnancy  must  be  made  by  the  ordinary  physical  signs 

of  that  condition,  especially  in  the  early  months,  by  the  estimation 

bi-manually  of  the  size,  shape,  and  consistency  of  the  uterus  (see  pp. 

HI  113).    A  vaginal  examination  should  always  be  made,  and, 

if  the  os  is  found  dilated,  and  a  part  of  the  ovum  presenting  there, 

or  expelled  into  the  vagina,  the  diagnosis  will  be  undoubted,  not 

only  of  threatened,  but  of  inevitable  or  partially  completed  abor- 

tion. The  only  thing  likely  to  be  mistaken  for  an  ovum  is  a  soft 

polypus,  or  soft  fibroid  tumour,  the  lower  segment  only  of  which 

can  be  reached  by  the  finger.  If  the  whole  can  be  reached,  a 

polypus  will  be  distinguished  by  having  a  pedicle,  which  cannot  he 

separated  by  the  finger,  whde  an  ovum,  or  portion  of  ovum,  is 
readily  detached. 

If  a  substance  has  been  passed  per  vaginam,  examination  of  this 
will  determine  whether  an  abortion  has  occurred  or  not,  and 

whether  the  whole  of  the  ovum  has  been  expelled.  In  the  absence 

of  an  embryo,  chorionic  villi  should  be  sought  for,  to  decide  the 
fact  of  abortion.  They  may  be  seen  most  readily  if  the  blood  is 

washed  away,  and  the  mass  floated  out  in  water.  A  small 
portion  of  anything  which  resembles  villi  should  then  be  spread 
out  upon  a  slide  and  examined  with  a  low  microscopic  power.  If 
decidua  only  can  be  detected,  it  must  be  remembered  that  a 
decidua  of  considerable  thickness,  sometimes  even  intact  enough  to 

form  a  cast  of  the  whole  uterus,  is  sometimes  passed  in  mem- 
branous dysmenorrhea. 

If  the  substances  passed  have  not  been  kept  for  examination, 
doubt  may  exist  whether  a  part  or  the  whole  of  the  ovum  is  still 

retained  in  the  uterus.  If  the  whole  still  remains,  this  will  gene- 
rally be  revealed  by  the  size  of  the  fundus  uteri,  estimated,  bi- 

manually.  If  a  part  only  is  retained,  the  sanguineous  discharge 
will  be  excessive  in  amount,  or  protracted,  or  will  recur  from  time 

to  time.  The  cervix  uteii  also  is  more  likely  to  continue  patulous 
if  any  considerable  piece  of  ovum  remains  within,  and  to  close  up 
if  the  whole  has  been  evacuated.  Offensive  discharge  generally 
indicates  some  placenta  retained  and  decomposing. 

Diagnosis  of  cwrneous  mole. — When  the  ovum  has  perished,  the 
general  signs  of  pregnancy,  especially  the  evolution  of  the  breasts, 
subside.  Vomiting  of  pregnancy  is  also  frequently  arrested  or 
diminished.  When  the  liquor  amnii  has  escaped  or  been  absorbed, 
and  a  cameous  mole  has  been  formed,  examination  of  the  uterus 
bi-manually  may  show  it  to  be  firmer  than  is  usual  in  pregnancy,  on 
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.account  of  the  more  solid  character  of  its  contents.  It  must  be 
remembered,  however,  that  firmness,  as  detected  at  any  particular 
moment,  may  be  due  to  contraction  of  the  uterus,  and  not  to  solid 
material  within  it.  When  the  embryo  has  been  dead  for  some 
time,  the  size  of  the  uterus  will  be  lesw  than  it  should  be  in  accord- 

ance with  the  date  of  pregnancy,  and  the  size  remains  stationary, 
instead  of  progressing  with  the  advance  of  pregnancy.  This  is  the 
most  reliable  sign  of  all,  and,  in  case  of  doubt  whether  the  ovum  is 
still  alive,  it  is  desirable,  when  symptoms  are  not  too  serious,  to 
wait  until  time  enough  has  elapsed  for  it  to  be  manifested.  It 
should  not  be  forgotten  that  pregnancy  sometimes  commences  in  a 

period  of  amenorrhcsa,  and  that,  on  this  account,  the  pregnaiicv 
may  be  supposed  to  be  further  advanced  than  it  really  is.  During 
the  retention  of  a  blighted  ovum,  or  cameous  mole,  there  is  no 
proper  menstruation.  Either  amenorrhcea  may  persist,  or  there 

may  be  a  continuous  or  irregular  sanguineous  discharge.  Some- 
times the  colour  of  the  discharge,  instead  of  being  that  of  bright 

blood,  is  brownish,  from  the  breaking  up  of  clot. 

Prognosis. — A  fatal  result  from  abortion  is  comparatively 
rare,  but  does  occur  occasionally,  sometimes  from  haemorrhage, 
more  frequently  from  the  effect  of  septic  absorption.  It  is  estimated 
by  Lusk,  from  the  statistics  of  deaths  in  New  York  City,  that  deaths 
from  all  causes  after  abortion  are  nearly  as  numerous  in  proportion 
as  deaths  from  metria  after  delivery  at  full  term,  if  it  be  correct  to 
reckon  one  abortion  to  every  eight  to  ten  full  term  deliveries.  I 
have  known  abortion  in  the  third  month  not  only  end  fatally,  but 

form  the  starting-point  of  a  series  of  cases  of  fatal  puerperal  septi- 
casmia  in  the  practice  of  the  medical  attendant.  Death,  however, 
is  very  rare,  if  abortion  is  treated  efficiently  from  the  outset. 
Abortion  very  frequently  leaves  behind  it  chronic  uterine  disease, 

especially  subinvolution.  Several  causes  tend  to  this  result.  First, 
there  is  frequently  some  already  existing  morbid  state  of  the  uterus, 
the  cause  of  the  abortion ;  secondly,  women  often  disregard  an 

abortion,  and  omit  to  take  sufficient  rest  and  care  afterwards ;  and, 

thirdly,  the  natural  stimulus  of  lactation  in  promoting  the  contrac- 
tion and  thereby  the  involution  of  the  uterus  is  wanting. 

The  danger  of  criminal  abortion  is  very  much  greater  than  that 

of  spontaneous  abortion.  This  is  to  be  explained  partly  because 

instruments  are  often  used  by  unskilled  persons  when  the  object  is 

criminal,  partly  because  the  healthy  ovum  has  a  closer  and  more 

vascular  connection  with  the  uterine  wall,  so  that  its  separation  is 

more  likely  to  be  incomplete,  or  to  be  attended  with  profuse  bleeding. 

Of  cases  of  criminal  abortion  which  have  been  made  public,  the 

women  have  died  in  not  less  than  half.    It  must,  however,  of  course 
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be  remembered  that  the  death  of  the  woman  is  generally  the  circum- 

stance which  leads  to  investigation  and  detection,  and  that  many- 
other  cases  remain  undetected. 

Prophylactic  treatment. — When  any  evidence  of  syphilis 

in  either  parent  has  been  discovered  a  prolonged  course  of  mercury* 
should  be  given  to  both  parents  in  the  intervals  of  pregnancy,  and 

to  the  mother  throughout  pregnancy.  In  the  case  of  retroflexion 

or  retroversion  of  the  uterus,  a  pessary  should  be  worn  up  to  about 
the  middle  of  the  fourth  month. 

With  women  who  have  already  shown  a  predisposition  to  abor- 

tion, and  with  neurotic  and  excitable  subjects  generally,  special 
care  should  be  taken  to  avoid  all  exciting  causes,  bodily  or  mental. 

The  care  should  be  greatest  for  the  first  four  months,  and  especially 
at  the  first  two  or  three  menstrual  epochs,  at  which  times  it  is  often 

prudent  to  keep  the  woman  in  bed  for  a  few  days.  The  exciting 
causes  most  to  be  guarded  against  are  mental  excitement  or  alarm 
and  undue  muscular  exertion.  In  some  cases  even  travelling  and 

riding  in  a  carriage  have  to  be  given  up.  Strong  purgatives  and  the 
use  of  vaginal  syringing  either  too  vigorously  or  with  too  hot  or  cold 
water  should  also  be  avoided.  Though  it  is  not  usual,  with  the 

human  race,  to  give  up  coitus  during  pregnancy,  some  women  who 
are  especially  prone  to  abort  only  go  to  the  full  term  if  they  occupy 
a  separate  room  from  their  husbands  during  pregnancy,  or  at  any 
rate  for  the  first  four  months. 

Treatment  of  threatened  abortion. — So  long  as  haemor- 
rhage is  not  very  severe,  while  there  is  no  proof  of  escape  of  the 

liquor  amnii,  and  the  cervix  is  not  dilated  so  as  to  allow  the  ovum 

to  be  felt  presenting,  abortion  may  be  regarded  as  only  threatened 

and  not  inevitable,  and  an  effort  made  to  avert  it.  This  is  rarely 
however  successful  if  both  hemorrhage  and  rhythmical  pains  are 
present ;  if  only  one  of  these  symptoms  exists,  the  attempt  is  much 
more  hopeful.  In  all  cases  of  threatened  abortion  the  first  neces- 

sity is  to  direct  that  the  patient  should  be  kept  completely  at  rest 
in  bed  and  that  any  solid  substances  passed  shovdd  be  saved  for 
examination.  If  hamorrhage  is  at  all  considerable  the  bed-pan 
should  be  used.  The  patient  should  not  leave  her  bed,  or  be  lifted 
up  from  the  horizontal  position  for  any  purpose,  and  should  avoid 
all  movement  as  far  as  possible.  Diet  should  be  light.  Alcohol 
and  very  hot  or  cold  liquids  should  be  avoided.  If  retroversion  or 
retroflexion  of  the  uterus  is  detected  on  vaginal  examination  the 
uterus  should  be  restored,  if  possible,  by  gentle  manipulation,  in 
the  manner  previously  described  (see  p.  305).   In  general  it  is  better 

•  The !  following  formula  may  be  uscd:-Liq.  Hydrarg.  Perchlor.  m  lxxx. :  Acidi Hydrochlor.  dil.  m  x. ;  Syrupi  3j. ;  Aq.  ad  33.  ;  ter  quotidie. 
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to  wait  till  the  symptoms  have  been  quieted  by  rest  and  sedatives 
before  introducing  a  pessary. 

The  drug  most  to  be  relied  on  to  check  the  action  of  the  uterus 

is  opium.  A  subcutaneous  injection  of  morphia  may  be  given  to 

start  with  ;  or  Battley's  liquor  opii  sedativus  or  nepenthe  may  be 
given  in  twenty  minim  doses  for  two  or  three  doses,  and  afterwards 
in  ten  minim  doses  every  four  hours.  If  the  abortion  does  not 

become  inevitable,  the  opiate  must  be  continued  until  all  symptoms 
have  completely  subsided,  and  the  patieut  should  still  be  kept  in 

bed  for  a  week  or  ten  days  afterwards.  Purgatives  should  be- 
specially  avoided,  and  the  bowels  should  be  relieved  if  necessary  by 

enema ;  or,  when  symptoms  are  subsiding,  by  gentle  laxatives. 

An  American  preparation,  the  liquid  extract  of  Viburnum  prunifo- 
liurn  has  been  recommended  as  havmg  a  special  influence  in  averting 
iiterine  contractions.  It  is  given  in  drachm  doses.  Bromide  of 
potassium  is  also  sometimes  useful  in  addition  to  opium,  or  when 
opium  is  not  well  tolerated.  When  haemorrhage  persists  for  many 

days  or  weeks  consecutively  without  the  occurrence  of  active  con- 
tractions, and  is  sufficient  in  quantity  to  necessitate  further  treat- 

ment, ergot  may  be  given  in  small  doses,  such  as  ten  or  fifteen 
minims  of  the  liquid  extract,  in  combination  with  opium.  With 
this  treatment  there  is  a  certain  risk  that  the  uterus  may  be  excited 

to  expel  its  contents,  but  frequently  the  ergot  in  such  doses  induces 
only  gentle  tonic  contraction  of  the  uterus.  As  the  drug  also  tends 
to  contract  the  arteries  and  diminish  the  force  of  the  heart,  it  may 

then  be  successful  in  bringing  about  arrest  of  hemorrhage  without 
the  occurrence  of  abortion. 

Treatment  of  inevitable  abortion. — Abortion  may  be 

regarded  as  inevitable,  if  the  ovum  is  felt  presenting  through  the 

dilated  os,  if  the  liquor  amnii  has,  without  doubt,  escaped,  or  if  the 

haemorrhage  is  very  excessive.  If  any  considerable  clots  have  been 

expelled  through  the  cervix  uteri,  the  abortion  almost  always  proves 

inevitable,  but  the  pregnancy  has  been  known  to  continue  notwith- 

standing. Assuming  that  the  abortion  is  inevitable,  it  is  to  be 

remembered  that  the  process  is  to  a  certain  extent  a  natural  one, 

resembling  labour  on  a  small  scale,  and  that  interference  is  neces- 

sary only  when  haemorrhage  is  excessive,  or  the  evacuation  of  the 

uterus  incomplete.  Within  the  first  eight  or  ten  weeks  of  preg- 

nancy it  is  especially  desirable  to  avoid  premature  or  needless  mani- 

pulation, since  this  is  likely  to  lead  to  rupture  of  the  ovum,  which 

otherwise  may  be  expelled  intact.  After  the  fourth  month,  also,  the 

process  of  abortion  approximates  more  and  more  to  that  of  delivery  ; 

there  may  be  little  or  no  haemorrhage  before  the  birth  of  the  foetus, 

and,  if  so,  no  interference  is  required  at  that  stage. 
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In  the  early  months  haemorrhage  is  rarely  very  excessive,  pro- 
vided that  the  ovum  is  expelled  entire,  as  the  ovum  itself,  in  such 

cases,  forms  a  plug  when  pressed  down  into  the  cervix.  The  ovum 

need  not  then  be  removed  by  the  finger  unless  the  whole  of  it  is  felt 

as  having  descended  into  the  vagina,  or  at  any  rate  into  the 

expanded  cervix.  If  portions  of  the  decidua  vera  remain  attached  to 

the  uterine  wall,  after  the  expulsion  of  the  intact  ovum,  they  need 

not  be  sought  for  by  the  finger,  but  may  be  left  to  break  up  and 

come  away  in  the  discharges.  When  the  liquor  amnii  escapes, 

especially  in  the  third  or  fourth  month  of  pregnancy,  there  may 

be  considerable  haemorrhage  either  before  or  after  the  expulsion  of 

the  embryo.  In  this  case  the  treatment  to  be  adopted  varies  accord- 

ing to  the  condition  of  the  cervix.  If  the  cervix  is  undilated,  and 
the  ovum  out  of  reach,  the  choice  lies  between  plugging  the  cervix 

with  a  sponge  tent,  and  plugging  the  vagina.  The  use  of  a  sponge 

tent  is,  in  general,  preferable,  since  it  forms  a  more  secure  plug 

against  htemorrhage,  is  less  painful,  and  accelerates  the  evacuation  of 
the  uterus  by  dilating  the  cervix. 

The  largest  tent  which  can  be  inserted  should  be  chosen.  The 
tent  should  be  carbolised,  and  may  also  be  smeared  over  with  salicylic 

cream.*  This  is  not  only  useful  as  an  antiseptic,  but  tends  to  pre- 
vent the  tip  of  the  tent  from  becoming  softened  too  quickly  by 

moisture  before  it  is  introduced  into  the  cervix.  The  tent  may  be 

fixed  upon  a  Barnes'  tent  introducer  (Fig.  1 23,  p.  364).  In  the  absence 
of  this  the  instrument  may  be  improvised  by  taking  a  gum  elastic 
catheter  with  a  strong  stylet,  and  cutting  off  the  end  of  the  catheter, 
so  that  the  stylet  projects  about  an  inch.  The  introducer  with  the 
tent  may  then  be  passed  like  the  uterine  sound,  without  the  use  of 

a  speculum,  the  patient  lying  in  the  left  lateral  position,  or  Sim's 
speculum  may  be  used,  the  cervix  being  drawn  forward,  if  neces- 

sary, either  by  pushing  up  the  anterior  vaginal  cul-de-sac  with  the 

finger  or  some  blunt-ended  instrument,  or  by  fixing  a  tenaculum  hook 
in  the  anterior  lip  of  the  cervix  itself  (Fig.  124,  p.  365).  In  case  diffi- 

culty is  found  in  passing  the  tent,  the  use  of  the  speculum  is  much 
the  surer  method  ;  and  with  this  method  a  pair  of  long  forceps  with 
grooved  blades  may  be  sufficient  to  hold  the  tent.  The  tent  being 
passed  well  into  the  cervix,  as  far  as  it  will  go,  a  tampon  of  cotton 
soaked  in  carbolised  oil,  or  iodised  glycerine,  and  having  a  tape 
attached,  is  placed  beneath  it,  to  prevent  its  slipping  out  before  it 
has  had  time  to  expand.  The  tent  should  not  be  left  more  than 
six  hours  at  the  outside,  and  generally  three  or  four  hours  are 
sufficient.  It  is  Avell  to  use  an  antiseptic  vaginal  injection  on  its removal. 

*  Salicylic  acid,  1  part ;  vaseline,  8  parts. 
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Method  of  plugging  the  vagina.— The  plan  of  plugging  the  vagina 
may  be  adopted  when  a  tent  is  not  at  hand.    The  plug  not  only 
arrests  the  bleeding,  if  effectually  applied,  but  acts  as  a  stimulus  bo 

uterine  contraction,  so  that  the  ovum  is  often 
found  lying  behind  it  when  the  plug  is  re- 

moved.   A  method  of  plugging  often  recom- 
mended is  to  use  tampons  of  cotton,  tied  at 

intervals  upon  a  tape.    This  is  not  a  good 
plan,  since  the  cotton  is  so  compressible  that 
the  plug  is  apt  to  shrink  and  allow  further 
bleeding.     It  is  better  to  take  rather  broad 
strips  of  lint  or  linen  about  a  foot  long,  and 
tie  a  tape  at  the  end  of  each,  for  convenience 
of  withdrawal.     The  strips  are  moistened 
with  carbolised  oil  or  iodised  glycerine,  and 

strip  after  strip  is  packed  in  through  a  Sim's 
speculum  until  the  vagina  is  sufficiently  dis- 

tended.   The  plug  should  not  be  left  in  more 
than  about  six  hours,  after  which  time  it  may 
be  reapplied  if  necessary,  and  the  vagina 
should  be  syringed  with  an  antiseptic  on 
its  removal. 

In  conjunction  with  the  use  of  a  tent  or 

vaginal  plug,  a  full  dose  of  ergot  may  be 
given  in  a  case  of  abortion  with  considerable 
haemorrhage.  The  most  effectual  and  rapid 
method  is  to  give  a  subcutaneous  injection 
of  ergotin,  passing  the  syringe  deeply  into 
the  gluteal  muscles.  Failing  this,  one  or  tw<  i 

drachms  of  the  liquid  extract,  or  Richardson's 
liquor  secalis  ammoniatus,  may  be  given  by 
mouth. 

Method  of  evacuating  the  uterus. — If  the  os 
dilated  enough  to  allow  the  ovum  to  pass, 
in  the  case  of  an  early  abortion,  to  admit 

the  finger,  the  uterus  should  be  emptied  at 

once,  if  the  haemorrhage  is  so  considerable 

as  to  require  interference.  The  manipula- 
tion now  to  be  described  is  also  to  be 

carried  out  in  precisely  the  same  way, 

if  there  is  occasion  to  remove  the  placenta 

after  escape  of  the  embryo.  Unless  pregnancy  has  been  fai 

advanced  the  index  finger  only  is  to  be  introduced  into  the  uterus. 

The  great  principle  to  be  followed  is,  if  possible,  to  bring  down  
the 

I 

is or. 

123.— Barnes'  Tent Introducer. 
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uterus  within  reach  of  the  finger  by  external  pressure  rather
  than 

to  force  the  finger  up  to  the  uterus.  The  first  essential  is  tha
t  the 

bladder  should  be  emptied,  and  it  is  generally  well  to  make  quite 

certain  of  this  by  passing  the  catheter.  As  much  relaxation 
 as 

possible  of  the  abdominal  muscles  must  be  secured.  For  this 

purpose,  the  head  should  be  supported  by  a  low  pillow  only,  the 

shoulders  low,  the  thighs  flexed,  and,  if  necessary,  the  patient's 
attention  should  be  distracted  by  conversation.  The  left  hand  is 

then  pressed  deeply  into  the  abdomen,  not  too  near  the  pubes,  so 

Fig.  124.— Mode  of  introducing  a  tent  through  Sim's  speculum. 

as  to  get  behind  the  uterus,  and  bring  the  fundus  forward  close 
behind  the  upper  margin  of  the  symphysis  pubis  (see Fig.  63,  p.  113). 
If  the  uterus  can  once  be  got  into  this  position,  it  is  generally 

possible  to  evacuate  it  without  introducing  more  than  a  single 
finger  into  the  vagina,  and  to  get  the  finger  quite  up  to  the  fundus 
by  the  time  that  the  evacuation  is  complete.  In  introducing  the 
finger,  the  cervix  is  drawn  somewhat  forward  by  the  tip  of  the 
finger  hooked  into  it,  while  the  fundus  is  pressed  downward  by 
the  external  hand. 

If  possible,  the  finger  is  passed  behind  and  above  the  ovum  or 

placenta,  and  rather  toward  its  left-hand  side  if  the  right  hand  is 
used  in  the  vagina.  Conversely,  if  the  left  hand  is  used  internally, 

the  operator  standing  at  the  patient's  left  side,  the  finger  is  passed 
behind  and  to  the  right  side.  The  flexor  surface  of  the  finger  then 
sweeps  the  retained  mass  so  far  as  possible  as  a  whole  downward 
into  the  vagina.  If  it  is  impossible  at  first  to  reach  above  the 
retained  ovum,  what  is  within  reach  may  be  removed  first.  Then 
the  uterus  contracts  up,  as  it  is  emptied,  with  the  aid  of  external 

pressure,  and  brings  the  remainder  within  reach.  The  finger  should 
not  be  finally  withdrawn  until  the  cavity  is  to  a  great  extent  closed 
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up,  otherwise  bleeding  may  occur,  and  clots  be  formed  within  it. 
In  closing  up,  the  cavity  tends  to  resume  the  flattened  form  it  has 

in  the  unimpregnated  uterus.  The  right  index  finger,  sweeping  across 
from  the  left  to  the  right  cornu,  can  then  finally  make  sure  that 
nothing  remains  attached  to  its  walls. 

When  the  uterus  has  once  fully  re- 
tracted there  is  hardly  ever  any  haemor- 

rhage beyond  the  ordinary  discharge, 
analogous  to  the  lochial  discharge.  It 
hardly  ever  happens,  therefore,  that  any 
styptic  is  required  to  arrest  bleeding. 
If  contraction  fails  and  bleeding  does 
occur,  a  solution  of  perchloride  of  iron, 
either  about  1  part  in  8  of  the  solid 
salt,  or  1  in  4  of  the  strong  solution,  may 
be  used.  This  may  be  applied  on  a 

thickly  wrapped  Playfair's  probe  or  sound 
passed  as  a  swab  by  aid  of  Sim's  specu- 

lum ;  or,  if  this  fails,  it  may  be  in- 
jected by  the  hydrostatic  method  hereafter 

to  be  described  (see  p.  371). 
There  are  two  causes  which  are  apt 

to  render  it  difficult  to  get  the  uterus 

into  the  requisite  position — first,  rigidity 
of  the  abdominal  muscles,  or  thickness 
of  abdominal  walls ;  and 
more  or  less  retroverted 

position  of  the  uterus.  The  difficulty 
is  greatest  when  the  two  are  combined, 
for  then  the  external  hand  cannot  get 
behind  the  fundus  without  being  pressed 

in  very  deeply,  and  this  the  abdominal 
walls  will  not  allow.  Several  expedients 

may  be  used  to  overcome  the  difficulty. 

Rigidity  of  muscles  is  most  completely 
overcome  by  an  amesthetic,  and,  if  the 

rigidity  is  very  great,  or  the  patient 

very  impatient  of  manipulation,  it  is 

desirable  to  administer  one.  When  the  muscles  are  once  fully 

relaxed  by  this  means,  there  is  rarely  any  difficulty. 

There  are  other  means,  however,  which  often  suffice,  without  the 

use  of  an  anesthetic.  If  the  woman  has  had  children  previously,  it 

will  frequently  be  possible  to  pass  the  half  hand  (excluding  the 

thumb)  or  even  the  whole  hand  into  the  vagina.    The  index  finger 

,  secondly,  a 
or  retroflexed 

Fig.  125— Uterine  Tenaculum 
Forceps. 
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can  then  be  passed  into  the  cervix,  and  used  like  a  repositor,  as  in 

restoration  of  the  uterus  by  the  sound,  so  as  to  bring  the  uterus  for- 

ward into  anteversion,  and  enable  the  external  hand  to  command  the 

fundus.  If  the  half  hand  cannot  be  passed  into  the  vagina,  it  may 

be  possible,  by  the  use  of  a  tenaculum,  such  as  that  shown  in  Fig. 

125,  to  get  the  index  finger  far  enough  into  the  cervix  to  act 

as  a  repositor.  The  tenaculum  is  fixed  firmly  into  the  anterior  lip, 

and  the  cervix  is  drawn  forward  while  the  finger  is  passed  into  it. 

The  tenaculum  may  then  be  given  to  an  assistant,  to  keep  up  the 

traction,  while  the  left  hand  is  transferred  to  the  abdomen,  and  the 

uterus  brought  into  the  position  already  described.  It  is  better  to 

make  counter-pressure  with  the  external  hand,  rather  than  counter- 
traction  with  the  tenaculum,  during  the  evacuation  and  passage  of 

the  finger  up  to  the  fundus,  otherwise  the  cervix  may  possibly  be 

lacerated  by  the  tenaculum.  When  an  offensive  discharge  is 

present,  it  is  better,  if  possible,  to  avoid  the  use  of  the  tenacu- 
lum, for  fear  that  the  punctures  might  afford  a  site  for  septic 

absorption 

Various  ovum  forceps  have  been  devised  to  remove  ovum  or 
placenta,  but  the  finger  is  a  far  better  instrument  than  any.  If  the 
placenta  is  adherent,  it  has  generally  to  be  removed  in  pieces. 
Even  though  adherent  or  indurated,  placental  tissue  is  always  soft 
enough  to  be  gradually  broken  up  and  detached  from,  the  uterine 
wall  by  the  pulp  of  the  finger  without  use  of  the  nail.  As  any 
piece  is  detached,  it  is  hooked  between  the  finger  and  the  uterine 

wall,  and  drawn  out  of  the  uterus.  The  finger  is  then  again  intro- 
duced, and  so  on  till  the  whole  is  removed.  As  the  uterus  is 

emptied,  it  generally  contracts  up  upon  the  finger,  diminishing  its 
cavity,  and  so  facilitating  the  evacuation.  The  operator  should 
never  desist  until  he  has  completely  reached  the  fundus  with  liis 

finger,  and  made  sure  that  all  placenta  is  removed,  leaving 
nothing  more  than  roughness,  or  slight  shreds,  at  the  placental  site. 
For  if  some  of  the  placenta  is  left,  after  entry  of  air  has  been 
facilitated  by  insertion  of  the  finger,  there  may  be  more  decom- 

position, and  worse  results  than  if  no  interference  at  all  had  been 
undertaken. 

The  only  use  to  which  ovum  forceps  should  ever  be  applied  is  to 
draw  out  of  the  uterus  pieces  which  have  already  been  detached  or 
nearly  detached,  if  this  cannot  be  done  easily  by  the  finger  alone. 
They  are  rarely  required  even  for  this,  except  in  the  case  in  which 
placenta  has  been  allowed  to  be  retained  some  time.  The  cervix 
may  then  have  contracted  up,  so  as  barely  to  allow  the  finger  to 
I  ass,  while  the  body  of  the  uterus  remains  comparatively  large  and 
globular.    It  is  then  difficult  to  hook  a  loose  piece  out  of  the  wider 
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cavity  into  the  cervix  already  filled  by  the  ringer.  The  piece  may 
then  be  grasped  by  forceps,  guided  up  to  it  by  the  finger.  Forceps 
for  this  purpose  should  be  somewhat  curved,  to  suit  the  genital 
canal ;  the  blades  should  be  not  more  than  half  an  inch  wide,  and 
should  have  transverse  ridges,  interlocking  with  each  other,  so  as 
to  give  a  firm  grasp. 

Treatment  of  incomplete  abortion. — If  the  foetus  has 
escaped  and  the  placenta,  or  incipient  placenta,  remains  behind,  it 
is  of  the  greatest  importance  to  effect  an  early  and  complete 
evacuation  of  the  uterus.  Though  this  principle  is  generally 
accepted  by  all  good  authorities,  it  is  not  yet  universally  carried  out 
in  practice.  Digital  extraction  of  the  placenta  is  necessarily 
unpleasant  to  the  patient ;  and,  if  she  is  intolerant  of  manipulation, 
and  reluctant  to  take  an  anaesthetic,  there  is  a  temptation  to  leave 

the  case  to  nature — at  any  rate,  imtil  decomposition  occurs,  or  con- 
stitutional disturbance  arises.  It  is  true  that  the  patient  generally 

recovers,  if  this  practice  be  adopted,  and  that  the  placenta  is 
generally  expelled  after  a  few  days.  The  disadvantages,  however, 
are  many.  There  is  a  certain  risk  of  even  fatal  septicaemia.  The 
placenta,  if  adherent,  is  generally  not  expelled  till  softening  by 
decomposition  has  begun,  and  fragments  of  it  are  apt  even  then  to 
lie  retained,  and  to  cause  persistent  or  recurrent  haemorrhage.  The 
patient  generally  goes  through  a  stage  of  febrile  disturbance,  due 
to  some  degree  of  septic  absorption,  and  often  accompanied  by  some 
metritis,  pelvic  peritonitis,  or  cellulitis.  As  a  result  of  this,  the 
natural  involution  of  the  uterus  is  retarded  by  the  active  hyperaemia 

kept  up  by  the  inflammation,  and  chronic  uterine  trouble  is  apt  to 
remain  afterwards. 

The  length  of  time  for  which  the  placenta  may  be  left  must 
depend  upon  the  circumstances  of  the  case.  If  the  patient  is 
tolerant,  and  the  uterus  can  be  easily  cleared  out  without  an 
anaesthetic,  it  is  well  not  to  wait  more  than  an  hour  after  the  passage 
of  the  foetus.  The  cervix  is  then  sure  to  be  large  enough  to  let  the 

finger  pass  easily,  Avhereas  later  on  it  may  have  closed  up  again  more 
or  less.  If  an  anaesthetic  is  required,  there  should  be  an  assistant  to 

administer  it ;  for  the  operation  must  be  carried  out  very  de- 

liberately and  carefully,  and  an  imperfect  evacuation  is  often  worse 

than  no  interference  at  all.  Meanwhile  the  placenta  should  not  be 

allowed  to  remain  more  than  about  twelve,  or,  at  the  outside, 

twenty-four  hours.  If  the  assistance  of  an  expert  in  obstetrics  is 

available  for  the  operation,  it  is  often  of  advantage.  If  there  is 

haemorrhage,  the  vagina  may  be  plugged  meanwhile,  care  being 

taken  to  moisten  the  strips  of  lint  with  some  antiseptic  (see 

p.  364),  such  as  carbolic  oil,  iodised  glycerine,  or  eucalyptic 
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vaseline,  £Uid  not  to  leave  the  plug  more  than  twelve  hours  at  the 

utmost.  On  removal  the  placenta  will  sometimes  be  found  lying 

above  the  plug.  The  less  the  haemorrhage,  the  greater  is  the  pro- 

bability that  the  placenta  is  firmly  adherent,  and  not  likely  to  be 

expelled  by  nature.  The  operation  is  to  be  earned  out  according  to 

the  method  already  described  (see  pp.  364 — 368). 

It  may  happen  that  the  case  is  only  seen  at  a  later  stage,  when 

the  placenta  has  been  already  retained  for  clays,  or  when  doubt 

exists  whether  it  has  come  away  or  not.  Or  again,  haemorrhage 

may  be  persisting  or  recurrent  at  a  considerable  interval,  even  for 

weeks,  after  the  commencement  of  the  abortion.  The  presence  of 

an  offensive  discharge,  or  the  large  size  of  the  body  of  the  uterus 

felt  bimanually,  will  be  a  sign  that  the  uterus  is  certainly  not 

emptied.  In  any  case  the  principle  of  treatment  is  the  same  as  in 
the  former  instance,  namely,  to  explore  completely  the  uterine 

cavity  up  to  the  fundus,  and  make  sure  that  it  is  entirely  emptied. 
The  course  of  action  to  be  adopted  will  depend  upon  the  condition 

of  the  cervix.  If  any  considerable  portion  of  the  placenta  remains, 

especially  when  there  is  enough  to  cause  an  offensive  discharge,  the 
cervix  will  generally  remain  open  enough  to  allow  the  finger  to  be 
passed  through  with  steady  pressure,  an  anaesthetic  being  given  if 
required.  If  the  cervix  has  closed  up  too  much  for  this,  as  is  often 
the  case  if  only  minute  fragments  of  placenta  remain,  or  if  the 

haemorrhage  is  due  not  to  retained  placenta,  but  to  a  granular  or 

villous  condition  of  the  uterine  mucous  membrane  remaining  after 
the  abortion,  it  must  first  be  dilated  with  one  or  more  laminaria  tents. 

In  the  presence  of  any  offensive  discharge,  or  when  there  is  already 

febrile  disturbance,  indicating  commencing  septic  absorption,  it  is 
desirable  to  avoid  the  use  of  tents  if  possible  ;  for  these  increase  the 
risk  of  septicaemia  by  causing  some  abrasion  of  the  cervical  mucous 
membrane  without  immediate  removal  of  the  decomposing  matter. 
It  is  better  to  effect  immediate  dilatation,  if  possible,  under  an 
anaesthetic.  Graduated  metallic  bougies  may  first  be  used,  and 

then  the  finger,  or  Sim's  uterine  dilator  (Fig.  126,  p.  370)  to  pre- 
pare the  way  for  the  finger.  This  instrument  is  also  useful  if,  after 

the  use  of  a  single  laminaria  tent,  the  cervix  is  found  not  quite 
large  enough  to  let  the  finger  pass. 

If  any  adherent  placenta  is  found,  the  finger  will  generally 
suffice  to  detach  it.  If  no  placenta  is  found,  but  only  a  roughened, 
softened,  or  villous  condition  of  mucous  membrane  as  a  source  of 
haemorrhage,  the  surface  should  be  scraped  with  Thomas's  blunt 
curette.  This  will  also  remove  any  small  fragments  of  ovum  or 
decidua  which  may  remain  adherent.  The  instrument  is  shaped 
like  Sim's  sharp  steel  curette,  but  consists  only  of  a  loop  of  soft B  B 
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copper  wire.  It  therefore  scrapes  away  little  or  nothing  from 
a  normal  uterine  mucous  membrane,  but  breaks  down  and  removes 

any  softened  or  elevated  por- 
tions. The  blunt  curette  may 

be  used  either  with  the  aid  of 

Sim's  speculum,  or  without 
any  speculum.  The  stem  of 
the  curette,  being  itself  of  cop- 

per, may  be  bent  to  suit  the 
curve  of  the  genital  canal,  the 

curve  being  reversed  for  scrap- 
ing the  posterior  wall  of  the 

uterus. 

If  severe  febrile  symptoms 
arise  within  a  few  days  after 
an  abortion,  and  there  is  not 
evidence  that  the  uterus  has 

been  completely  emptied,  it 

may  be  presumed  that  there 
is  septic  absorption  from  some 
portion  of  ovum  retained  in 
the  uterine  cavity.  There  will 
sometimes  be  an  offensive  dis- 

charge to  indicate  this,  but 
not  always.  There  may  be 

decomposing  matter  in  the 
uterus,  and  no  indication  of  it 
in  the  vagina,  especially  if 

vaginal  syringing  has  been  em- 
ployed. The  uterus  should  be 

explored  and  emptied  as  early 

as  possible  after  the  outset  of 
the  septic  symptoms,  the  use  of 
a  tent  being  avoided  if  possible. 
If  the  patient  is  seen  only  at 

a  late  stage,  if  there  is  a  local 

swelling  of  pelvic  cellulitis  or 

peritonitis  to  account  for  the 
febrile  attack,  and  it  is  thought 

that  the  decomposing  material 

has  come  away,  it  may  be  de- 
sirable not  to  interfere  actively, 

of  doubt,  the  blunt  curette  may  be  used  for  diagnosis, 

Fig.  120.— Sim's  Uterine Dilator. 

In  case 

to  decide  whether  any  pieces  of  ovum  still  remain. 
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If  the  contents  of  the  uterus  have  been  found  offensive,  the 

interior  should  either  be  washed  out  or  swabbed  with  an  antiseptic. 

A  solution  of  perchloride  of  mercury  (1  in  2000),  sulphurous  acid 

(1  in  40),  carbolic  acid  (1  in  40),  or  iodine  (Tinct.  iodi.  Jjii  ad  Aq. 

O  i),  may  be  used  for  washing  out.  The  safest  method  is  to  attach  
a 

glass  funnel  by  a  long  elastic  tube  to  a  large  gum  elastic  catheter, 

and  to  wash  out  by  hydrostatic  pressure,  taking  care  to  avoid  the 

entry  of  air  by  filling  the  tube  and  catheter,  and  placing  a  clip 

upon  the  former,  before  introducing  the  catheter  into  the  uterus. 

If  the  plan  of  swabbing  is  preferred,  a  Playfair's  probe  should  be 
wrapped  rather  thickly  in  absorbent  cotton,  dipped  in  tincture  of 

iodine,  and  passed  up  to  the  fundus  uteri,  with  the  aid  of  a  Sim's 
speculum.  This  application  generally  excites  also  contractions  of 

the  uterus.  If  there  has  been  haemorrhage,  and  only  soft  granula- 
tions of  mucous  membrane  are  discovered,  swabbing  with  a  stronger 

solution  of  iodine*  is  desirable,  in  order  to  alter  the  character  of  the 
mucous  membrane. 

The  so-called  placental  or  fibrinous  polypus  (see  p.  358),  may 
offer  some  obstacle  to  detachment  by  the  finger,  if  the  pedicle  is 
small,  on  account  of  its  slippery  character.  In  some  cases  an 

e'craseur  has  been  used  for  its  removal,  but  this  will  hardly  ever  be 
necessary,  if  the  finger  is  adjusted  exactly  above  the  point  of  attach- 

ment, and  the  whole  mass  pressed  firmly  downwards. 
Treatment  of  abortion  in  the  later  months. — In  the 

fifth  and  sixth  months  interference  for  arrest  of  haemorrhage  is  much 
more  rarely  required  before  the  birth  of  the  foetus.  After  delivery, 
contraction  of  the  uterus  must  be  secured,  as  in  labour  at  term,  by 
external  pressure,  as  a  safeguard  against  haemorrhage.  An  attempt 
may  be  made  to  effect  the  expulsion  of  the  placenta  by  the  method  of 

expression  (see  p.  199).  Failing  this,  it  will  generally  be  neces- 
sary, for  its  removal,  to  introduce  the  half  or  whole  hand  into  the 

vagina,  and  two  fingers  or  the  half  hand  into  the  uterus.  If  the 

placenta  is  attached  on  the  right  side  of  the  uterus,  it  is  most  easy 
to  detach  it  by  introducing  the  right  hand,  and  conversely,  so  that 
the  tips  of  the  fingers  may  detach  the  upper  border  of  the  placenta 
first. 

After-treatment. — Patients  are  commonly  inclined  to  make 
too  light  of  an  abortion,  and  to  get  about  too  soon.  This  is  one  of 
the  reasons  why  chronic  uterine  disease  is  so  often  a  sequel.  As  a 
rule,  confinement  to  bed  as  long  as  after  labour  at  term,  or  at  any 
rate  until  all  sanguineous  discharge  has  ceased,  is  desirable.  After 
a  severe  abortion  in  the  third  or  fourth  month,  with  difficult 

*  Iodine,  75  grains ;  iodide  of  potassium,  30  grains  ;  rectified  spirit,  1  ounce. U  B  2 
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extraction  of  the  placenta,  more  prolonged  rest  still  is  often  called 
for.  Care  should  he  maintained  for  some  weeks  more,  with  a  view 

to  the  subinvolution  of  the  uterus  which  is  apt  to  remain.  Involu- 
tion may  be  assisted  by  a  course  for  some  weeks  of  the  liquid  extract 

of  ergot  in  half-drachm  doses,  or  two  or  three  grains  of  ergotin  in 
pill  three  times  a  day.  A  grain  or  two  of  sulphate  of  epiinine  may 

often  be  added  with  advantage,  or  iron  if  there  is  aua>mia  after 
haemorrhage. 



CHAPTER  XXV. 

HEMORRHAGE  IN  PREGNANCY. 

The  .  consideration  of  haemorrhage  in  the  earlier  months  of 

pregnancy  resolves  itself,  almost  entirely  into  the  consideration  of 

threatened  abortion,  which  has  already  been  discussed.  For  the 

causes  tending  to  haemorrhage  tend  also  to  excite  premature 

expvdsion  of  the  ovum,  and  the  haemorrhage  itself,  by  separating 

the  placenta,  or  leading  to  the  formation  of  clots  which  irritate  the 

uterus,  increases  this  tendency.  Placenta  praevia,  so  important  a 

cause  of  haemorrhage  toward  the  end  of  pregnancy,  may  also  be  a 

cause  of  it  in  the  months  which  follow  the  differentiation  of  the 

placenta.  No  doubt  even  before  this,  an  incorrect  implantation  of 

the  ovum  may  have  the  same  effect,  though  such  a  cause  will 

generally  escape  recognition.  Placenta  praevia  is,  however,  only 
the  cause  of  a  relatively  small  proportion  of  the  cases  of  haemorrhage 

occurring  in  the  early  and  middle  months.  In  persistent  or 
recurrent  haemorrhage  in  the  fourth  or  fifth  month,  without  obvious 

exciting  cause  of  abortion,  placenta  praevia  is  not  found  in  more 
than  one-fifth  of  the  cases. 

Menstruation  in  pregnancy. — That  the  menstrual  nisus 
does,  to  a  certain  degree,  persist  during  pregnancy,  is  shown  by  the 
special  liability  to  abortion  at  what  would  have  been  menstrual 
periods,  as  well  as  by  the  presumed  onset  of  labour  at  the  tenth 
epoch  after  the  last  menstruation.  Ovulation,  however,  during 
pregnancy  is  an  occurrence  of  extreme  rarity  (see  p.  239).  It  is 
probable  that  in  many  cases  in  which  women  themselves  give  a 
history  of  menstruation  in  pregnancy,  the  bleeding  has  not  been 
sufficiently  regular  in  its  occurrence  to  entitle  it  to  this  description, 
but  has  been  really  a  bleeding  indicating  a  threatened  abortion. 

Menstruation  in  pregnancy  is  occasionally  met  with,  but  is  ex- 

tremely rare,  so  that,  in  any  case  of  doubtful  pregnancy,  the  per- 
sistence of  menstruation,  however  scanty,  is  a  strong  presumption 

against  pregnancy  existing.  The  occurrence  of  one  menstruation,  or 
apparent  menstruation,  after  conception,  is  not,  however,  so  very 



374 HAEMORRHAGE  IN  PREGNANCY. 

uncommon.  It  is  much  more  rare  for  it  to  be  repeated  two,  three, 
four,  or  five  times,  and  still  far  more  so  for  it  to  continue  up  to,  or 
nearly  up  to,  full  term. 

Up  to  the  fourth  month  there  is  a  decidual  cavity  between  the 
decidua  vera  and  refiexa,  and  it  is  therefore  possible  for  menstrua- 

tion to  take  place  from  the  surface  of  the  mucous  membrane.  It  is 
not  positively  known  whether  in  the  menstruation  of  pregnancy  any 
exfoliation  of  the  surface  takes  place,  as  in  ordinary  menstruation, 
but  this  can  hardly  occur  to  any  extent  without  involving  also  the 
separation  of  the  decidua  serotina. 

Women  who  menstruate  in  pregnancy  rarely  have  a  perfectly 
healthy  uterus.  Sometimes  they  have  suffered  previously  from 
menorrhagia.  Frequently  they  are  multipara?,  and  have  erosion  or 
granular  inflammation  of  the  cervix  from  the  effect  of  previous 
parturition.  It  is  believed  that,  in  many  cases,  this  inflamed 
cervix  is  the  site  of  the  bleeding.  If  the  blood  comes  from  the 
body  of  the  uterus,  probably  exfoliation  or  rupture  of  superficial 
vessels  is  only  partial.  After  the  fourth  month,  if  menstruation 
continues,  either  the  blood  must  come  from  the  cervix,  or  there 
must  be,  in  fact,  a  threatening  of  abortion  at  each  month.  A 
double  uterus  has  not  been  found  to  exist  in  recorded  cases  of 

menstruation  in  the  later  months,  and  would  not  accoimt  for  the 

occurrence  if  it  did  exist,  for  the  decidua  formed  in  the  unimpreg- 
jiated  side  is  generally  retained  until  after  parturition.  Menstruation 
in  pregnancy  must  therefore  be  regarded  as  a  morbid  occurrence, 
and  women  who  so  menstruate  should  take  special  care  to  rest  at 
the  periods,  as  being  liable  to  the  risk  of  abortion. 

haemorrhage  in  the  later  months  of  pregnancy,  placenta 

Previa,  Accidental  Hemorrhage. 

It  has  been  usual  to  divide  haemorrhage  in  the  later  months  of 

pregnancy,  and  before  parturition,  into  two  classes,  "  unavoidable 
haemorrhage,"  that  is,  haemorrhage  due  to  placenta  praevia,  or  im- 

plantation of  the  placenta  so  low  down  in  the  uterus  that  it  must 

become  detached  in  the  dilatation  of  the  cervix,  and  "  accidental 

haemorrhage,"  or  haemorrhage  due  to  partial  separation  of  a  normally 
situated  placenta. 

Placenta  Previa. 

Definition. — In  placenta  praevia,  the  placenta,  instead  of  being 

attached  near  the  fundus,  is  situated  low  down  in  the  body  of  the 

uterus,  either  overlapping  or  approximating  to  the  internal  os,  so  that 
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a  part  of  its  insertion  is  on  the  lower  segment  of  the  uterine  body, 

which  has  to  be  stretched  to  allow  the  foetus  to  pass.  When  it  was 

believed,  as  formerly,  that  a  large  part  of  the  cavity  of  the  cervix 

was  taken  up  into  the  cavity  of  the  body  of  the  uterus  with  the 

advance  of  pregnancy,  it  was  thought  that  the  placenta  might  be 

attached  to  the  internal  surface  of  the  cervix.  The  phrase  which 

has  more  recently  been  used  of  attachment  of  the  placenta  to  the 

"  cervical  zone "  of  the  uterus  has  also  led  sometimes  to  miscon- 

ception. It  must  be  clearly  borne  in  mind,  therefore,  that  only 

the  body  of  the  uterus  can  give  attachment  to  the  ovum,  and 

that  the  mucous  membrane  of  the  cervix  is  not  adapted  to  this 

purpose.  Although  the  theory  of  the  expansion  of  the  upper  part 
of  the  cervix  has  again  been  revived  of  late  (see  p.  99),  there  is 

no  doubt  that,  in  placenta  praevia  at  any  rate,  the  internal  os 

remains  undilated  up  to  the  time  at  which  haemorrhage  first  occurs. 
Varieties. — It  has  been  usual  to  divide  placenta  praevia  into 

three  varieties,  complete,  or  central,  when  the  whole  of  the  os  is 

covered  by  placenta ;  partial,  when  it  is  only  partially  covered ;  and 
marginal,  when  the  placenta  just  reaches  the  edge  of  the  os.  The 
true  view  of  the  relation  of  placenta  praevia  to  the  internal  os  being 
adopted,  these  varieties  have  no  longer  any  strict  accuracy.  While 
the  internal  os  is  undilated,  the  placenta  will  either  overlap  the  os 
or  not  in  almost  all  cases,  while  the  probability  against  its  situation 
being  exactly  central  must  be  very  great  indeed.  The  varieties  are 
still  retained,  but  are  judged  of  according  to  the  relation  of  the 
placenta  to  the  internal  os  when  an  examination  is  made,  partial 
dilatation  of  the  os  having  taken  place.  The  classification  of  any 
given  case  may  therefore  vary  according  to  the  stage  of  dilatation 
reached.  Many  cases  in  which  the  placenta  overlapped  the  un- 

dilated os  will  appear  as  cases  of  only  partial  placenta  praevia  at 
the  later  stage ;  and  many  again  in  which  it  only  approached  the 
os  and  did  not  overlap  it  at  all  will  likewise  appear,  at  the  same 
stage,  as  cases  of  partial  placenta  praevia,  only  somewhat  less  in 
degree.  Further,  the  edge  of  the  placenta  may  reach  within  the 
zone  of  necessary  detachment,  and  yet  never  overlap  the  internal 
os  at  all,  even  when  dilated.  In  such  case  placenta  would  be 
detected  only  if  the  finger  were  passed  within  the  uterus.  It  is 
only  when  the  placenta  approximates  more  or  less  toward  a  central 
position  that  it  continues  to  appear  as  a  complete  placenta  previa 
throughout  the  whole  dilatation  stage. 

Causation. — Placenta  praevia  is  very  rare  in  primiparse,  and  is 
relatively  common  in  women  who  have  had  a  large  number  of 
children.  It  may  be  inferred  that  it  depends  upon  some  morbid 
condition  of  the  uterus  previous  to  conception,  and  this  conclusion 
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is  often  confirmed  by  the  previous  history  of  patients  in  whom this  condition  is  found.  It  is  probable  that  the  chief  element  in 
causation  is  a  dilation  of  the  cavity  of  the  uterus,  due  to  subin- 

volution, hypertrophy,  or  endometritis.  The  effect  of  this  is  likely 
to  be  that  the  ovum,  instead  of  being  arrested  at  once  by  the 
mucous  membrane  nearly  filling  up  the  cavity  when  it  reaches  the 
uterus  from  the  Fallopian  tube,  is  liable  to  fall  down  to  a  lower  part 
of  the  uterus  before  it  becomes  attached.  It  is  possible  also  that 
a  morbid  state  of  the  mucous  membrane  itself,  rendering  immediate 
adhesion  of  the  ovum  less  easy,  may  have  some  influence  in  the 
matter.  A  placenta  prsevia  is  often  found  thinner  and  more  wide 
spread  than  usual.  The  explanation  may  be  either  that  a  more 
extended  placenta  has  a  greater  chance  of  overlapping  the  zone  of 
detachment,  or  that-  the  lower  segment  of  the  uterus  being  less 
adopted  for  supplying  nourishment  to  the  placenta,  the  placenta 
has  become  extended  as  a  compensation.  The  latter  principle 
holds  true  to  some  extent  at  any  rate,  for  there  is  generally  a 
special  thinness  around  the  position  of  the  internal  os,  if  this  is  at 
all  near  to  the  edge  of  the  placenta. 

Frequency. — The  frequency  of  placenta  prasvia  has  been 
variously  estimated  at  from  1  in  573  (Johnson  and  Sinclair: 
Dublin)  to  1  in  1564  deblveries  (Schwarz :  Germany).  In  the 

Guy's  Hospital  Lying-in  Charity,  in  23,591  deliveries,  the  pro- 
portion was  1  in  575.  Only  two  patients  out  of  41  were 

prirniparse. 

Pathological  Anatomy. — The  lower  segment  of  the  uterus 
may  be  regarded  as  nearly  equivalent  to  a  hemisphere  in  shape,  the 
undilated  internal  os  being  at  the  centre  of  the  curved  surface.  In 
its  dilatation  for  the  passage  of  the  child  this  hemisphere  has  to  be 
converted  into  a  cylinder  equal  in  capacity  to  the  circumference  of 
the  hemisphere.  Hence  each  ring  of  the  hemisphere  has  to  be 
stretched,  the  stretching  rapidly  increasing  in  degree  as  the  os  is 
approached.  It  is  therefore  easy  to  understand  that,  when  the 
attachment  of  the  placenta  overlaps  any  ring  of  the  uterus  which  is 
stretched  at  all  considerably,  the  placenta  cannot  follow  the  stretching 
but  becomes  detached,  and  so  causes  inevitable  haemorrhage  in  the 

first  stage  of  labour.  If  the  fcetal  head,  as  presented  to  the  genital 
canal,  be  taken  as  about  3^  inches  in  average  diameter,  and  the 
lower  segment  of  the  uterus  therefore  compared  to  a  hemisphere 

having  the  same  diameter,  it  will  be  found  the  zone  of  the  uterus 

liable  to  stretching  extends  about  1\  inches  from  the  original  posi- 
tion of  the  internal  os,  the  distance  being  measured  from  the  os 

along  the  chord,  or  nearly  3  inches,  if  measured  along  the  arc. 
There  is  a  narrow  zone,  at  the  upper  part  of  this  dilatable  zone,  in 
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which  the  stretching  is  only  slight,  and  the  placenta  may  be  able 

to  yield  to  it  without  detachment.  Any  slight  degree  however  of 

those  causes  liable  to  cause  detachment  of  a  normally  situated  pla- 

centa, such  as  shocks  or  blows,  will  be  apt,  during  the  first  stage  of 

labour,  to  cause  detachment  and  bleeding  very  easily,  the  placenta 

being  already  on  the  strain.  Speaking  roughly  it  may  be  estimated 

that  a  zone  reaching  to  about  two  inches  from  the  undilated  internal 

os,  measuring  along  the  arc,  is  the  zone  of  necessary  detachment, 

and  that  above  this  there  is  another  zone  measuring  about  an  inch 

or  a  little  more  in  width,  which  is  the  zone  of  possible  detachment, 

or  dangerous  insertion.  If  the  placental  attachment  overlaps  the 

first  zone,  haemorrhage  in  labour  is  unavoidable  ;  if  it  overlaps  only 

the  second,  haemorrhage  may  occur  from  slight  causes.  Above  these 

zones  is  the  area  of  safe  attachment,  so  far  as -concerns  the  effect  of 
dilatation. 

Source  of  the  blood. — The  blood  comes  mainly  from  the  arte- 
ries and  veins  in  the  uterine  wall  separated  from  the  placenta, 

but  to  some  extent  also  from  the  separated  placental  surface,  espe- 
cially from  the  margin  which,  at  any  moment,  has  just  been 

separated.  It  might  perhaps  have  been  expected  that  the  blood, 

constantly  entering  the  maternal  blood-spaces  which  permeate  the 
whole  placenta,  wovdd  continuously  pour  out  through  the  open 
mouths  of  the  vessels  on  the  separated  surface.  Sir  James  Simpson 
indeed  maintained  that  this  was  the  main  source  of  bleeding.  Any 

such  continuous  loss  from  the  placenta  is  however  prevented  by  throm- 
bosis taking  place  in  the  detached  portion.  Arterial  bleeding  from 

the  uterine  wall  is,  to  a  certain  extent,  kept  in  check  by  that  very 
stretching  of  the  uterine  wall  which  separates  the  placenta.  A 
patient  therefore  hardly  ever  bleeds  to  death  with  the  rapidity 
sometimes  seen  in  bleeding  from  the  placental  site  in  post-partum 
haemorrhage. 

Cause  of  bleeding  before  full  term. — The  cause  of  the  unavoidable 
haemorrhage  in  the  first  stage  of  labour  is  obvious  enough,  but  there 
have  been  various  theories  to  account  for  the  haemorrhage  often  begin- 

ning in  pregnancy,  especially  during  the  last  two  or  three  months. 
When  it  was  believed  that  the  cervix  was  taken  up  into  the  cavity 
of  the  uterus  in  the  course  of  pregnancy,  such  expansion  of  the 
cervix  from  above  was  believed  to  separate  the  placenta  ;  but  then 
there  was  no  explanation  why  the  haemorrhage  did  not  always -begin 
before  labour.  Barnes  has  supposed  that  detachment  is  caused  by 
excess  of  the  growth  of  the  placenta  over  that  of  the  corresponding 
part  of  the  lower  uterine  segment,  which  is  not  adapted  for  its  attach- 

ment. Matthews  Duncan  has  supposed  that  the  causes  are  similar 
to  those  of  accidental  haemorrhage,  only  that  they  act  with  greater 
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facility  when  the  placenta  is  pravia.  The  real  mam  reason  appears 
to  be  that,  although  the  cervix  is  not  usually  taken  up  into  the 
cavity  of  the  uterus  long  before  the  onset  of  labour,  yet  a  slight 
temporary  or  permanent  dilatation  of  the  internal  os  is  very  common 
in  the  last  two  months  of  pregnancy.  It  is  probably  due  to  the 
occasional  uterine  contractions  which  do  not  cause  any  feeling  of 
pain  (see  p.  114).  Thus,  in  multipara?,  it  is  not  uncommon,  in  the 
last  month  or  two,  to  be  able  to  pass  the  finger  through  the  internal 
os,  and  feel  the  head  presenting.  And  any,  even  the  slightest,  com- 

mencement of  such  dilatation  of  the  small  internal  os  must  cause 
detachment  of  the  placenta  at  its  edges.  Again,  it  is  probable  that 
the  placenta  when  attached  over  the  internal  os  is  more  liable  to 
detachment  from  coitus  or  other  mechanical  causes  than  when  nor- 

mally situated.  For  shocks  and  jars  are  communicated  more 
directly  to  the  pelvis  than  to  the  fundus  of  the  pregnant  uterus, 
and,  moreover,  in  the  upright  position  of  the  woman  intra-vascular 
pressure  is  greater  at  the  placenta  when  this  is  praevia.  In  this 

case  the  haemorrhage  would  be  truly  analogous  to  "accidental 
haemorrhage,"  only  produced  with  greater  facility. 

Besides  its  frequent  thinness  in  the  vicinity  of  the  os,  the  placenta 
often  shows  old  thrombosis  in  the  part  abnormally  situated,  if  there 

has  been  partial  detachment  some  time  before  labour,  and  conse- 
quent degeneration  of  the  villi.  The  lower  segment  of  the  uterus 

is  thicker  than  usual  in  consequence  of  the  increased  blood  supply 

attracted  to  it  through  the  placental  attachment.  This  extra  thick- 
ness sometimes  offers  an  impediment  to  the  easy  dilatation  of  the 

cervix.  Thus  some  of  the  most  remarkable  cases  of  the  so-called 

"trismus  "  of  the  uterus,  or  spasmodic  rigidity  of  the  cervix,  form- 
ing a  grave  obstacle  to  delivery,  have  been  cases  of  placenta 

praevia. 
Presentation  of  fcetus. — In  placenta  praevia  the  frequency  of 

abnormal  presentation  is  very  much  greater  than  the  average. 

According  to  Miiller's  statistics*  the  proportion  of  vertex  presentation 

is  only  67  per  cent,  instead  of  nearly  97  per  cent,  the  normal  propor- 

tion, while  pelvic  presentations  form  9'3  per  cent,  (compared  with 

the  normal  2-4  per  cent.),  and  shoulder  or  transverse  presentations, 

23  per  cent,  (compared  with  the  normal  0-4  per  cent.).  This 
result  is  partly  due  to  the  frequency  of  premature  labour,  but  it 

appears  to  show  that  placenta  praevia  forms  an  obstacle  to  the  axis 

of  the  child  lying  in  the  axis  of  the  uterus.  The  bulk  of  the  pla- 
centa itself,  which  prevents  the  head  lying  so  low  in  the  pelvis  in 

the  lower  segment  of  the  uterus,  is  probably  the  principal  cause,  and 

*  Placenta  pnevia.   Stuttgart,  1877. 
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it  may  be  that  a  greater  relative  expansion  of  the  lower  segment  of 

the  uterus  has  also  some  influence.  Prolapse  of  the  funis  is  also 

relatively  much  more  frequent  in  placenta  praevia,  as  might  be 

expected  from  the  greater  vicinity  to  the  os  uteri  of  its  outer 
attachment. 

Symptoms  and  Course. — Although  placenta  praevia  may  be 

a  cause  of  abortion  in  the  early  months,  yet  cases  positively  recog- 
nized as  of  this  nature  commonly  cause  symptoms  only  within  the 

last  three  months  of  pregnancy.  The  characteristic  symptom  is 

sudden  and  unexpected  bleeding  from  the  uterus,  without  adequate 

cause.  Sometimes  it  is  induced  by  moderate  exertion,  such  as 

standing  or  walking ;  but  it  may  come  on  when  the  patient  is  in 

bed  or  asleep.  The  cases  of  early  haemorrhage  (seventh  or  eighth 

month)  are  generally  those  in  which  the  placenta  overlaps  the  undi- 
lated  internal  os.  If  the  margin  of  the  placenta  reaches,  or  is  in  the 
close  vicinity  of  the  os,  bleeding  may  begin  rather  later  ;  if  the 
placental  attachment  only  encroaches  moderately  upon  the  zone  of 
unavoidable  detachment,  bleeding  generally  only  begins  either  with 
the  stage  of  painless  dilatation  of  the  internal  os  premonitory  of 

labour,  or  after  manifest  labour  pains  have  begun.  The  first  bleed- 
ing may  be  so  violent  as  to  cause  extreme  anaemia,  and  even  quickly 

cause  death.  This  is  more  apt  to  be  the  case  when  it  occurs  at  or 

near  full  term.  The  bleeding  which  occurs  earlier  in  pregnancy, 
unaccompanied  by  any  pain,  is  generally  not  so  severe  at  first,  and 
may  cease  after  a  short  time.  It  recurs  from  time  to  time,  either 

on  slight  exertion  or  without  any  cause,  and,  when  the  first  stage 
of  labour  begins,  it  is  apt  to  be  very  copious.  Premature  labour 

often  comes  on,  either  after  the  first,  or,  more  frequently,  with  sub- 
sequent haemorrhages.  Iu  other  cases  there  is  no  such  violent 

haemorrhage,  but  continuous  oozing  goes  on  for  days  or  weeks. 

If  left  to  nature,  the  case  may  end  in  death  from  haemorrhage 
before  delivery.  If  however  the  uterus  acts  vigorously,  a  natural 
limit  is  put  to  the  bleeding,  especially  when  the  dilated  os  is  only 
partially  covered  by  placenta,  so  that  there  is  no  obstacle  to  the 
rapid  descent  of  the  foetus.  The  advancing  head  presses  the  pla- 

centa firmly  against  the  uterine  wall,  and  thus  forms  a  plug.  The 
tendency  to  haemorrhage  is  less  when  once  the  placenta  is  separated 
so  far  as  separation  is  inevitable,  but  it  may  still  go  on  from  the 
placental  site,  if  the  uterus  is  not  active  enough  to  cause  pressure 
upon  this.  If  the  attachment  is  nearly  central,  the  placenta  may 
be  detached  entirely  by  uterine  action  and  expelled  before  the  fcetus. 
The  result  may  be  favourable,  if  the  uterus  is  acting  strongly  ;  and 
the  child  even  has  been  born  alive.  In  the  Guy's  Hospital  Lying- 
in  Charity,  however,  the  two  cases  out  of  forty-one  of  placenta 
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praevia  in  which  this  incident  occurred  were  both  fatal  through haemorrhage. 

Bare  cases  of  placenta  praevia  are  observed  in  which  hardly  any 
appreciable  haemorrhage  occurs  throughout  the  entire  course.  These 
are  cases  in  which  the  separation  only  begins  with  labour,  and  in 
which  the  uterus  is  active  throughout.  Other  rare  cases  again  have 
been  recorded,  in  which  there  is  absolutely  no  haemorrhage  at  the  time 
of  labour  itself.  In  these  instances,  the  placenta  must  have  been 
separated  at  an  earlier  period  so  far  as  needful,  and  thrombosis  have 
taken  place  in  the  vessels. 

The  labour  pains  in  placenta  praevia  are  frequently  feeble,  partly, 
in  many  cases,  from  the  labour  being  premature,  partly  from  the 

patient's  exhaustion  through  the  haemorrhage.  As. already  men- 
tioned, the  cervix  uteri  sometimes  proves  unusually  rigid,  notwith- 

standing the  tendency  of  the  haemorrhage  to  relax  it.  Post  partuni 
haemorrhage  also  is  liable  to  occur,  probably  in  consequence  of  the 
eame  condition  of  exhaustion,  and  soon  tells  seriously  on  the  already 
anaemic  patient. 

Diagnosis. — In  the  last  three  months,  and  especially  within 
the  last  two  months  of  pregnancy  placenta  praevia  is  always  the 
most  probable  explanation,  if  sudden  and  considerable  haemorrhage 
comes  on  without  sufficient  exciting  cause,  especially  in  the  absence 

of  pain,  and  the  probability  is  increased  if  similar  attacks  of  haemor- 
rhage are  repeated.  On  vaginal  examination,  if  haemorrhage  has 

been  only  slight  or  moderate,  the  internal  os  may  not  be  per- 
meable to  the  finger.  There  is  then  no  absolutely  certain  means 

of  physical  diagnosis,  but  the  uterus  round  the  cervix  may  feel 

unduly  thick,  and  the  hard  outline  of  the  head  will  not  be  tan- 
gible through  it,  nor  will  ballottement  be  obtainable,  at  any  rate 

jvhere  placenta  is  situated.  There  is  no  certainty  in  any  auscultatory 
eigns,  such  as  finding  the  uterine  souffle  lower  down  in  the  groins 
than  usual.  Vaginal  stethoscopy  has  been  proposed,  but  could 
only  be  of  use  to  those  who  had  practised  it  much  in  normal  cases. 
If  haemorrhage  is  very  considerable,  the  internal  os  will  probably 
allow  the  finger  to  pass  on  a  little  pressure,  even  if  not  already  more 

dilated.  If  the  os  lies  high  up,  the  half  hand,  or  if  necessary  the 

whole  hand,  should  be  passed  into  the  vagina  in  order  to  assure 

the  diagnosis.  When  the  finger  can  once  be  passed  through  the 

cervix  diagnosis  is  easy.  The  spongy  mass  of  the  placenta  could 

only  be  mistaken  for  clot.  Clot  is  easily  removable  by  the  ringer, 

is  less  firm  and  spongy,  while  the  placenta  will  be  found  continuous 

with  the  membranes,  if  these  can  be  reached.  It  must  be  remem- 

bered that,  if  only  just  overlapping  the  original  internal  os,  the 

edge  of  the  placenta  is  often  much  thinner  and  more  membranous 
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than  usual.  Unless  the  insertion  is  very  nearly  central,  it  will 

generally  not  be  difficult,  passing  the  hand  into  the  vagina,  to  reach 

the  edge  of  the  placenta  in  some  direction,  find  there  the  mem- 
branes, and  through  them  make  out  what  the  presentation  of  the 

foetus  is.  If  the  membranes  cannot  at  first  be  reached,  the  direction 

of  the  nearest  edge  of  the  placenta  will  generally  be  indicated  either 

by  that  part  of  the  placenta  which  is  thinnest,  or  by  that  which  is- 
most  separated. 

Prognosis. — Placenta  prsevia  is  one  of  the  gravest  complications- 
of  the  puerperal  state  for  the  mother,  and  the  prognosis  is  still 
craver  for  the  child.  For  the  mother,  besides  the  immediate  risk 

of  haemorrhage,  there  is  that  of  septicaemia  after  labour.  This  is 

due  partly  to  the  increased  tendency  to  absorption  from  emptiness- 
of  the  vessels,  partly  to  the  low  position  of  the  placental  site,  more 
exposed  to  the  lochial  discharge  flowing  over  it,  partly  to  the 
manual  interference  and  manipulation  of  the  placental  site  which 
may  have  been  found  necessary.  For  the  child  the  main  danger 
is  that  of  asphyxia  from  loss  of  maternal  blood  and  separation  of  a 
great  part  of  the  placenta.  There  is  also  often  that  of  immaturity, 
or  malposition,  or  the  increased  risk  involved  by  version.  The 

mortality  to  the  mothers,  including  that  of  the  puerperal  state,  has- 
been  variously  estimated  by  recent  authors  at  from  9  to  30  or  40 

per  cent.  In  the  Guy's  Hospital  Charity  it  was  14 -6  per  cent. 
The  mortality  to  the  children  is  from  60  to  75  per  cent.,  and  a  con- 

siderable proportion  of  those  born  alive  die  within  a  few  days.  It 
is  readily  understood  that  the  result  to  the  mother  depends  largely 
upon  the  skilf ulness  of  the  treatment,  and  the  speed  with  which 
medical  assistance  is  obtained.  The  danger  is  greater  the  earlier 
the  bleeding  commences,  the  less  it  is  accompanied  by  uterine 
action,  the  more  nearly  central  is  the  placental  insertion,  and  the 
greater  the  anaemia  which  is  brought  about  before  actual  labour. 

Treatment. — A  patient  having  placenta  praevia  is  never  safe 
until  delivery  is  completed  ;  and  the  chief  danger  is  that  of  violent 
haemorrhage  occurring  in  the  absence  of  medical  assistance.  The 
general  principles  of  treatment  are  to  bring  on  labour  quickly,  to 
shorten  the  process  of  delivery  so  far  as  this  can  be  done  without 
any  forcible  interference,  which  would  incur  the  risk  of  laceration 
or  bruising,  and  meanwhile  to  limit  the  amount  of  haemorrhage  by 
securing  some  form  of  pressure  upon  the  placental  site. 

Induction  of  Labour. — As  a  rule  it  is  desirable  to  induce  labour 
as  soon  as  a  positive  diagnosis  can  be  made,  or  in  any  case  in  which 
haemorrhage  is  very  considerable,  whether  coming  from  an  abnor- 

mally or  normally  situated  placenta.  The  only  exception  to  this 
is  the  case  when  pregnancy  has  not  reached  the  seventh  month, 
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when  haemorrhage  is  not  excessive,  and  when  medical  assistance  can 
be  obtained  at  short  notice.  It  may  then  be  desirable  to  attempt 
to  prolong  the  pregnancy  up  to  seven  months  in  the  interest  of  the 
child,  if  there  is  anxiety  to  save  it.  It  is  to  be  remembered,  how- 

ever, that  the  chance  of  this  is  somewhat  remote  in  a  case  in  which 

haemorrhage  begins  so  early,  since  the  placenta  then  probably  over- 
laps the  internal  os.  If  it  be  decided  to  temporize,  the  patient 

should  be  kept  completely  in  bed,  and  opium  or  morphia  admin- 
istered so  long  as  any  bleeding  occurs.  A  nurse  may  be  in- 

structed to  plug  the  vagina  in  case  of  any  sudden  bleeding. 
If  it  be  decided  to  induce  labour,  the  best  method  is  to  dilate  the 

cervix,  first  with  a  sponge  tent,  afterwards  with  hydrostatic  dilators, 
then  to  puncture  the  membranes,  as  soon  as  they  can  be  reached, 
and  carry  on  the  further  treatment  of  the  case  on  the  principles 
shortly  to  be  described. 

Plugging  the  vagina  and  cervix. — If,  at  the  onset  of  haemorrhage, 
the  cervix  is  found  too  small  to  admit  the  finger  to  make  a  positive 

diagnosis,  or  if,  while  allowing  the  placenta  to  be  felt,  it  is  still  too 
small  to  allow  of  any  further  proceedings,  plugging  the  vagina  is  a 
valuable  resource,  and  one  which  can  always  be  carried  out  with 
the  materials  at  hand.  It  not  only  arrests  the  haemorrhage  for  the 

time,  if  carried  out  effectually,  but,  by  reflex  irritation,  excites  the 
uterus  to  action,  and  thus  fulfils  the  indication  of  bringing  on 

labour.  The  plugging  should  be  carried  out  as  already  described 

(see  page  364),  if  possible  with  strips  of  lint,  moistened  with  an  anti- 

septic, and  introduced  with  the  aid  of  Sim's  speculum.  The  plug 
should  not  be  left  more  than  about  four  hours.  For  if  clots  are 

allowed  to  remain  and  become  decomposed  above  the  plug,  symptoms 

of  septic  absorption  may  commence  even  before  delivery,  and  end  in 

puerperal  septicaemia  afterwards.  If  the  os  is  found  quite  small, 

it  is  a  better  plan  than  simply  plugging  the  vagina  to  introduce  a 

large  sponge  tent,  if  there  is  one  at  hand,  into  the  cervix,  and  plug 

the  vagina  below  it.  Failing  a  sponge  tent,  the  cervix  itself  may  be 

packed  with  a  narrow  strip  of  lint.  Both  arrest  of  the  haemorrhage 

and  a  rapid  dilatation  of  the  cervix  are  then  more  effectually  secured. 

Some  recommend,  instead  of  the  vaginal  plug,  the  use  in  the  vagina 

of  an  india-rubber  dilator,  distended  so  as  to  fill  the  canal.  This 

excites  uterine  action  on  the  same  principle  as  the  "  eolpeurynter," 

a  hydrostatic  vaginal  dilator,  used  in  Germany  for  the  induction 

of  labour.  Either  a  Barnes'  bag  or  an  air-ball  vaginal  pessary  may 

be  made  available  for  the  purpose.  It  is  not,  however,  so  easy  by 

this  means  to  fill  completely  the  upper  part  of  the  vagina.  The 

vaginal  plug  of  lint,  therefore,  appears  to  be  the  
more  certain 

method  for  the  arrest  of  haemorrhage,  when  well  applied. 
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Separation  of  the  placenta  around  the  os. — This  method  depends 

upon  the  fact  that  the  cervix  cannot  be  dilated  so  as  to  allow  the 

child  to  pass  until  all  the  placenta  implanted  on  the  zone  of  un- 
avoidable separation  has  been  detached.  If,  therefore,  the  whole 

portion  which  has  to  be  detached  is  detached  at  once,  the  time 

occupied  in  dilatation,  and  during  which  haemorrhage  may  be  going 

on,  is  shortened.  It  is  probable,  also,  that  such  part  of  the 

hemorrhage  as  comes  from  the  placental  side  is  less  when  the 

whole  is  separated  at  once,  and  a  thrombus  formed  in  it,  than  when 

separation  takes  place  in  successive  small  portions.  On  the  other 

hand,  it  is  obvious  that,  if  placenta  is  detached  beyond  the  limits 

of  unavoidable  separation,  the  risk  to  the  child  is  increased,  less 

placenta  being  left  for  it  to  respire  by,  and  a  greater  uterine  surface 
for  bleeding  is  exposed.  The  following  is  the  recommendation  of 

Dr.  Barnes,  who  proposed  the  method  :  "  Pass  one  or  two  fingers 
as  far  as  they  will  go  through  the  os  uteri,  the  hand  being  passed 
into  the  vagina  if  necessary ;  feeling  the  placenta,  insinuate  the 
finger  between  it  and  the  uterine  wall ;  sweep  the  finger  round  in 

a  circle  so  as  to  separate  the  placenta  as  far  as  the  finger  can  reach." 
It  is  clear  from  what  has  been  said  (see  pp.  375,  376)  that  the  zone 
of  unavoidable  separation  has  to  be  measured  from  the  internal  os. 

If  the  whole  length  of  the  finger  were  passed  through  the  internal 

os,  and  swept  round  in  a  circle,  placenta  would  be  detached  up  to 
perhaps  3|  inches  from  the  internal  os,  or  much  beyond  the  limits 
of  the  zone  of  unavoidable  separation. 

It  is  generally  easy,  the  hand  being  passed  into  the  vagina  if 
necessary,  to  recognize  the  internal  os  as  a  ring  having  still  more 
or  less  muscular  rigidity.  If,  then,  not  the  whole  length,  but  the 
two  terminal  joints  of  the  index  finger  are  passed  through  the 
internal  os,  and  swept  round  it  in  a  circle,  this  will  in  general 
detach  the  placenta  over  the  zone  of  inevitable  separation.  (See 
page  377.)  This  zone  will  have  already  become  narrowed  some- 

what if  any  dilatation  of  the  internal  os  has  taken  place.  This  will 
at  any  rate  be  sufficiently  far  to  separate  the  placenta  in  the  direction 
of  its  centre.  On  the  other  side,  towards  the  border  of  the  placenta, 
if  the  insertion  is  not  nearly  central,  it  may  be  well  to  sweep  round 
the  whole  length  of  one  or  two  fingers,  so  as  to  detach,  if  possible, 
not  only  the  placenta  up  to  its  margin,  but  the  membranes  near, 
and  so  get  the  most  free  dilatation  on  that  side  of  the  uterus  where 
least  placenta  has  been  attached,  saving  as  much  placenta  as  pos- 

sible from  ante-partum  detachment  on  the  other.  After  this 
artificial  detachment,  especially  if  the  membranes  have  been  rup- 

tured at  the  same  time,  it  often  results  that  the  placenta  is  pressed 
against  the  uterine  wall  by  descent  of  the  ovum,  and  hemorrhage 
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diminishes.  In  some  cases,  however,  in  the  total  absence  of  uterine 
contraction,  haemorrhage  is  increased  for  the  time  by  the  increase  of 
bleeding  surface.  The  operator  must  therefore  be  prepared  to  use 
further  means,  such  as  the  application  of  a  hydrostatic  dilator,  if 
necessary.  The  method  of  artificial  detachment  around  the  os  should 
be  undertaken  as  soon  as  the  cervix  will  admit  the  passage  of  the 
finger. 

Rupture  of  tlie  membranes. — The  membranes  should  be  ruptured  as 
soon  as  they  can  be  reached.  The  object  aimed  at  is  to  stimulate  the 

uterus  to  contraction  through  the  evacuation  of  the  liquor  amnii. 
The  bag  of  membranes  is  useless  as  a  dilator  of  the  os  in  complete 
placenta  praevia,  and  in  partial  placenta  praevia  it  can  be  replaced  by 
a  hydrostatic  dilator.  The  only  real  drawback  therefore  to  rupture 
of  the  membranes  is  that,  if  version  is  performed  afterwards,  it  is 
rendered  more  difficult.  In  any  case,  however,  in  which  the  uterine 
contraction  was  so  great  as  seriously  to  interfere  with  version,  it 
would  be  sufficient  by  itself  to  arrest  haemorrhage,  without  any 
necessity  for  version.  Rupture  of  the  membranes  is  difficult  in 
cases  of  nearly  central  insertion  of  the  placenta,  for  then  the  hand 
has  to  be  passed  a  long  way  between  the  placenta  and  the  uterus 
before  they  can  be  reached.  In  such  a  case  it  is  better  not  to 
puncture  through  the  placenta,  as  some  have  recommended,  but  to 
wait  until  the  hand  can  be  passed  up  high  enough,  and  then,  after 
rupture  of  the  membranes,  to  go  on  at  once  to  the  performance  of 
version.  The  cases  in  which  rupture  of  the  membranes,  after 

separation  of  the  placenta  around  the  os,  is  likely  to  be  sufficient 
without  further  treatment,  are  those  in  which  the  uterus  is  already 

active  or  quickly  becomes  so  after  evacuation  of  the  liquor  amnii, 
and  in  which  the  placenta  is  only  partially  previa,  or  at  any  rate 

the  insertion  not  nearly  central,  so  that  the  head  is  able  to  de- 

scend and  push  aside  the  placenta.  The  case  may  then  be  left  to 

nature,  and,  if  labour  proceeds  actively,  there  is  generally  no  more 
haemorrhage. 

Use  of  hydrostatic  dilators. — A  hydrostatic  dilator  inserted  into 

the  cervix  uteri  forms  at  once  the  most  effectual  plug  to  restrain 

haemorrhage,  and  the  best  mode  of  hastening  dilatation  of  the  os 

without  risk  of  laceration.  Except  therefore  in  those  cases  in 

which  the  uterus  is  so  active  that  no  other  check  to  haemorrhage 

is  required,  a  dilator  should  be  introduced  as  soon  as  the  cervix 

will  admit  the  smallest,  and  changed  for  a  larger  one  as  the  os 

expands,  until  the  os  is  large  enough  to  allow  either  the  passage  of 

the  foetus  or  the  performance  of  version,  according  to  the  circum- stances of  the  case. 

Performance  of  version,— The  performance  of  version  has  long
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been  the  traditional  treatment  for  placenta  prasvia,  and  is  still  the 

most  effectual  means  of  finally  checking  the  haemorrhage.  Care 

should  be  taken,  however,  not  to  run  the  risk  of  lacerating  the 

uterus  or  cervix  by  forcing  in  the  hand  too  hastily  before  there  is 

sufficient  dilatation.  "When  a  leg  is  brought  down,  the  thigh  and 
half  breech  form  a  conical  plug  which  is  efficacious  in  arresting 

haemorrhage  by  pressure,  and  at  the  same  time  acts  as  a  dilator  for 

the  os.  Moreover,  the  uterus  being  partially  emptied,  some  retrac- 

tion is  allowed  to  take  place,  and  this  tends  to  close  the  open  vessels. 

The  cases  suitable  for  the  performance  of  version  are  those  in 

which  the  placental  insertion  is  nearly  central,  so  that  the  foetus 

cannot  easily  descend  spontaneously  pushing  the  placenta  aside,  and 
all  others  in  which,  after  rupture  of  the  membranes,  the  uterus 

does  not  quickly  become  active  enough  to  stop  further  bleeding. 
In  general  the  version  should  be  performed  by  the  bipolar  method 
(see  Chapter  on  Version).  This  often  allows  the  operation  to  be 
performed  earlier,  when  two  or  three  fingers  only  can  be  passed 
through  the  cervix.  It  may  however  be  more  difficult  than  usual  to 
carry  out  if  the  placenta  is  completely  praevia,  for  then  the  lower 
segment  of  the  uterus  is  more  or  less  filled  up  by  the  placenta,  and 
it  may  be  difficult  to  reach  the  membranes  with  only  one  or  two 
fingers  through  the  os.  In  such  a  case  therefore,  the  hand  may  be 
passed  in  to  seize  the  knee  if  the  cervix  is  large  enough  to  allow  it. 

If  not,  the  cervix  should  be  very  gently  dilated  by  the  fingers  in 
the  form  of  a  cone  until  the  hand  can  pass. 

If  the  os  is  wholly  covered  by  placenta,  the  fingers'  have  to  be 
passed  up  between  the  placenta  and  the  uterus  till  the  membranes 

are  reached.  The  nearest  edge  will  generally  be  indicated  by  the 
placenta  being  thinner  in  one  direction  or  more  detached.  If  not, 
the  fingers  may  be  passed  in  whatever  direction  is  the  easiest.  If 
the  membranes  have  not  been  ruptured  previously,  they  may  be 
ruptured  as  soon  as  the  edge  of  the  placenta  has  been  reached. 

Version  in  this,  as  in  other  cases,  is  greatly  facilitated  by  an 
anaesthetic.  If  haemorrhage  has  been  great,  and  the  pulse  much 
affected  by  it,  ether  should  be  chosen  in  preference  to  chloroform. 
If  the  anaemia  is  so  great  that  there  appears  imminent  danger  of 
death,  it  is  better,  if  possible,  to  arrest  the  haemorrhage  for  a  time 
by  a  hydrostatic  dilator,  and  wait  till  the  patient  is  a  little  revived 
by  stimulants  and  liquid  nourishment.  If  version  is  performed  at 
all  when  the  pulse  is  very  bad,  an  anaesthetic  should  be  dispensed with  altogether. 

After  performance  of  version,  a  dose  of  ergot  (ext.  ergot,  liq.  Jj)  or 
quinine  (5  grains)  may  be  given.  It  is  well,  after  this,  to  wait 
fifteen  or  twenty  minutes  for  the  uterus  to  begin  to  act,  before  pro- 

c  c 
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ceeding  to  extract.  Great  care  must  be  used  in  the  management  of 
the  third  stage  of  labour,  to  prevent  the  risk  of  further  haemorrhage. 

Application  of  forceps. — Forceps  may  be  used  with  advantage  in  a 
few  cases  only,  namely  some  of  those  in  which  only  a  small  portion 
of  placenta  presents.  In  general,  such  cases  may  be  left  to  nature 
after  separation  of  placenta  round  the  os  and  rupture  of  membranes. 
Bat  if  the  uterus  is  very  inactive,  and  haemorrhage  continues,  and  if 
also  the  os  is  sufficiently  dilated,  delivery  may  be  quickly  completed 
by  forceps.  For  cases  of  this  kind,  the  use  of  forceps  has  the 
advantage  over  version  that  it  does  not  involve  the  same  extra  risk 
as  version  to  the  child,  which  in  such  cases  moreover  has  a  better 

chance  of  surviving  than  in  placenta  praevia  in  general. 
To  recapitulate,  the  following  is  the  order  of  choice  in  treatment, 

pregnancy  having  reached  the  eighth  month.  As  soon  as  the  cervix 

"will  allow  it,  separate  the  placenta  round  the  internal  os  on  one  side, 
or  round  the  whole  circumference,  according  to  the  insertion  of  the 
placenta,  rupture  the  membranes,  if  this  can  be  done  easily,  and 
insert  a  hydrostatic  dilator.  If  the  cervix  is  too  small  to  allow 
these  measures,  use  meanwhile  a  vaginal  plug,  or  vaginal  plug  with 
sponge  tent  in  cervix.  After  sufficient  dilatation  of  the  os,  if  pains 
come  on  actively,  and  haemorrhage  is  arrested,  and  if  the  placental 
insertion  is  not  too  central,  leave  the  case  to  Nature,  or  accelerate 
if  necessary  with  forceps.    If  otherwise,  perform  version. 

Complete  artificial  separation  of  the  placenta  before  the  birth  of 
the  child  was  recommended  by  Sir  James  Simpson  for  certain  cases, 

in  imitation  of  that  spontaneous  complete  separation  which  some- 
times occurs.  This  would  generally  mean  separation  far  beyond 

the  zone  of  unavoidable  separation,  and  is  therefore  not  advisable. 

The  only  case  in  which  it  might  be  expedient  is  that  in  which, 

the  hand  being  introduced  to  turn,  the  placenta  is  found  in  the 

way,  and  already  almost  entirely  separated  by  Nature. 

In  the  lying-in  period,  antiseptic  vaginal  syringing  should  be 

carried  out  with  special  care.  If  any  serious  septic  symptoms 

arise,  intra-uterine  injections  should  also  be  used. 

hemorrhage  from  separation  of  a  normally  situated 

Plaoenta,  or  Accidental  Hemorrhage. 

Causation. — Accidental  hemorrhage  rarely  happens  to  primi- 

paraa,  and  is  most  common  in  debilitated  women,  and  those  who 

have' had  many  children.  This  is  an  indication  that  there  is 

generally  some  morbid  condition  of  the  uterus  or  placenta  as  a  pre- 

disposing cause.    Such  predisposing  causes  are  similar  to  those 
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which  cause  haemorrhage  and  abortion  in  the  earlier  months, 

namely,  all  diseased  conditions  of  the  placenta  which  cause  undue 

vascular  tension,  or  weakness  of  the  vessels  or  of  the  placental 

attachment.  Generally  there  is,  in  addition,  some  exciting  cause. 

This  may  be  direct  violence  to  the  abdomen,  or  a  fall  or  shock,  or 

excessive  muscular  exertion,  such  as  lifting  weights.  Sometimes 

there  is  only  an  emotional  cause,  which  probably  acts  by  exciting 

violent  or  irregular  contractions  of  the  uterus.  In  comparatively 

rare  cases  there  is  no  obvious  exciting  cause.  In  some  instances 

a  slight  effusion  of  blood  under  the  placenta,  due  to  some  diseased 

placental  condition,  may  excite  irregular  uterine  contraction,  leading 
to  further  separation  of  the  placenta  and  haemorrhage. 

Pathological  anatomy. — From  partial  detachment  of  the 
placenta,  blood  is  poured  out  between  the  placenta  and  the  uterus. 
In  most  cases  this  blood,  or  some  part  of  it,  reaches  the  edge  of  the 
placenta,  separates  also  the  membranes,  and  escapes  at  the  os  uteri. 
Frequently  a  considerable  amount  of  clot  remains  behind  within  the 
uterus,  behind  the  placenta,  or  between  the  membranes  and  the 
uterine  wall.  The  placenta  may  be  hollowed  out,  so  as  to  present 
a  concave  surface  outward,  if  the  clot  lies  mainly  behind  it.  A 
comparatively  rare  variety  is  concealed  accidental  haemorrhage,  in 

which  no  blood,  or  scarcely  any,  makes  its  appearance  externally. 

If  the  placenta  remains  attached  at  its  margin  at  all  parts,  a  con- 
siderable amount  of  blood  may  be  poured  out  behind  it,  without 

any  at  all  reaching  the  exterior.  Or  the  blood  may  be  retained 
near  the  fundus,  between  the  membranes  and  the  uterus,  the  uterus 

not  acting  strongly.  Or  again,  if  labour  has  commenced,  the 

escape  of  the  blood  may  be  prevented  by  the  head  closely  fitting 
and  filling  up  the  os  uteri.  The  uterus  may  be  distended  by  the 
blood  and  clots  effused,  especially  in  the  concealed  variety  of  acci- 

dental haemorrhage.  In  some  cases  the  distension  has  even  been 
sufficient  to  rupture  the  uterus.  In  general  the  amnion  is  not 
ruptured,  and  no  blood  finds  its  way  into  the  amnial  cavity. 
Sometimes,  however,  rupture  does  occur  from  the  placenta  or 
elsewhere,  and  one  variety  of  concealed  accidental  haemorrhage  may 
thus  arise,  the  blood  passing  into  the  amnial  cavity  instead  of 
escaping  externally.  In  the  majority  of  cases  accidental  haemorrhage 
occurs  before  there  is  any  sign  of  labour,  but  sometimes  the  bleeding 
commences  in  the  early  stage  of  labour,  or  at  any  rate  becomes 
manifest  first  at  that  time.  It  has  already  been  explained,  in  the 
description  of  placenta  praevia  (see  p.  377),  that,  in  a  certain 
number  of  cases  ranked  as  accidental  haemorrhage,  there  is  a  pre- 

disposing cause  for  separation  in  the  placenta  being  attached  low 
down  in  the  uterus,  not  within  the  zone  of  unavoidable  detachment, c  c  2 



388 HAEMORRHAGE  IN  PREGNANCY. 

but  in  the  intermediate  or  dangerous  zone,  where  the  placenta  in 
put  to  some  slight  strain  in  dilatation  of  the  cervix,  and  receives 
shocks  communicated  through  the  pelvis  more  directly  than  when 
implanted  near  the  fundus  uteri. 

Symptoms  and  course. — The  symptoms  are  those  produced 
by  haemorrhage,  sometimes  accompanied  by  pain,  from  distension  of 
the  uterus.  The  majority  of  the  cases  are  comparatively  mild,  but 
in  the  severe  cases  the  anaemia  and  prostration  are  apt  to  be  greater 
even  than  in  placenta  praevia,  since  the  placenta  may  be  separated 
more  suddenly  and  widely.  Symptoms  of  collapse,  with  failure  of 
pulse,  are  most  marked  of  all  in  the  cases  of  concealed  accidental 

haemorrhage.  The  patient  may  die  from  haemorrhage  undelivered. 

As  in  placenta  praevia,  post-partum  haemorrhage  is  also  more  liable 

to  occur  than  usual,  on  account  of  the  patient's  exhaustion,  and  death 
shortly  after  delivery  is  not  uncommon. 

Diagnosis. — When  blood  and  clots  appear  externally,  the  dis- 
tinction has  to  be  made  from  placenta  praevia.  A  probable  diagnosis- 

may  be  made  when  there  has  been  a  blow,  fall,  or  other  exciting 
cause  for  accidental  haemorrhage.  A  positive  diagnosis  is  made 
when  the  cervix  is  open  enough  to  admit  the  finger,  and  no  placenta 
is  found  within  reach.  Examination  of  the  membranes  after 

delivery  will  generally  show  whether  the  placental  insertion 

encroached  upon  the  dangerous  zone.  Assuming  that  the  mem- 
branes were  punctured  or  gave  way  near  the  centre  of  the  os  uteri, 

the  aperture  in  the  membranes  will  be  found  to  be  nearer  than 
usual  to  the  margin  of  the  placenta  at  some  part,  if  the  placental 
insertion  has  been  lower  down  in  the  uterus  than  usual. 

Concealed  accidental  haemorrhage  may  be  more  clifticult  to 

diagnose,  if  no  blood  whatever  escapes  externally.  The  chief  signs 

to  judge  by  are  sudden  collapse  and  faintness,  feeble  pidse,  some- 
times vomiting,  accompanied  by  general  appearance  of  anaemia,  and 

pain  in  the  uterus.  The  uterus  on  palpation  will  be  more 

uniformly  tense  than  usual,  not  much  varying  in  firmness  by 

rhythmical  contraction.  Sometimes  it  may  be  recognized  as- 
increased  in  size  from  the  effusion  into  it,  especially  if  full  term  is 

not  yet  nearly  reached,  as  for  instance  at  the  sixth  month.  Concealed 

accidental  haemorrhage  has  to  be  distinguished  from  rupture  of  the 

uterus,  but  rupture  is  not  likely  to  occur  (except  from  great  direct 

violence)  before  the  onset  of  labour,  or  even  before  escape  of  the 

liquor  amnii.  In  cases  of  accidental  haemorrhage,  mainly  of  a 

concealed  character,  there  is  often  a  slight  escape  of  blood  per 

vaginam,  which  reveals  the  real  nature  of  the  case. 

Prognosis.— The  milder  cases  nearly  always  do  well,  but  in 

the  graver  ones  the  risk  of  death  directly  from  haemorrhage  is  even 
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greater  than  in  placenta  previa.  Out  of  23,591  deliveries  in  the 

Guy's  Hospital  Lying-in  Charity,  there  were  31  cases  of  accidental 

hemorrhage,  as  compared  with  41  of  placenta  prsevia ;  but  of 

these,  21  only  were  at  all  serious.  There  were  5  deaths  from 

haemorrhage,  as  compared  with  4  directly  due  to  haemorrhage  in 

placenta  previa.  Of  the  22  more  serious  cases,  the  children  were 

still-born  in  66  per  cent.  The  risk  to  the  child,  in  a  grave  case,  is 

therefore  not  much  less  than  in  placenta  prsevia.  The  cases  of 

concealed  accidental  hemorrhage  are  relatively  rare  ;  there  was  only 

1  in  the  31  cases  above  mentioned.  A  considerable  number, 

however,  has  been  recorded,  and  Dr.  Goodell  has  collected  106. 

In  these,  the  mortality  to  the  mothers  was  nearly  51  per  cent.  ;  to 

-the  children,  94  per  cent.  Concealed  accidental  hemorrhage  is 

therefore  much  more  dangerous  to  both  mother  and  child  than 

.accidental  hemorrhage  in  general.  The  reason  probably  is  partly 
that  the  element  of  shock  through  distension  of  the  uterus  is 

.superadded,  and  partly  that  the  very  fact  of  the  uterus  allowing 
such  distension  proves  that  its  walls  are  feeble,  or  not  prone  to 
contract. 

Treatment. — The  membranes  should  be  punctured  as  soon 

as  possible  and  ergot  administered,  either  a  subcutaneous  in- 
jection of  ergotine  or  a  drachm  of  the  liqtiid  extract,  repeated  if 

necessary.  If  the  cervix  will  not  allow  puncture  of  the  membranes, 
ii  vaginal  plug  should  be  used  meantime.  The  uterus  should  be 
stimulated  by  external  pressure  and  friction,  or  by  a  binder.  The 
patient  should  be  kept  in  bed,  and  the  position  should  be  the  dorsal 
position  rather  than  the  lateral,  to  promote  the  stimulating  pressure 

upon  the  cervix,  and  prevent  blood  collecting  at  the  fundus.  Fre- 
quently, after  escape  of  the  liquor  amnii,  the  uterus  acts  well,  and 

hemorrhage  is  arrested.  If  pains  are  feeble  from  exhaustion,  or 
bleeding  continues,  labour  should  be  accelerated  by  forceps  if  the  os 
is  dilated  enough,  and  the  head  can  be  easily  reached.  Care  must 
be  taken  not  to  empty  the  uterus  too  rapidly,  and  to  keep  the  fundus 
well  stimulated  by  external  pressure  at  the  final  stage  of  delivery. 

If  bleeding  continues,  and  the  os  is  not  dilated  enough  for  forceps, 
it  is  better  to  perform  version.  If,  however,  the  patient  is  greatly 
collapsed  and  the  pulse  very  bad,  it  is  preferable  if  possible  to  wait  a 
while,  and  try  to  Testore  her  with  stimulants  and  nourishment  rather 
than  to  perform  version  at  once.  A  hydrostatic  dilating  bag  may  be 
placed  in  the  cervix  meanwhile,  and  will  tend  to  excite  the  uterus  to 
action,  if  inactive.  The  fundus  must  however  be  watched,  lest  it 
become  again  distended  with  blood  behind  the  dilator.  In  states  of 
great  collapse  it  must  be  remembered  that  ergot  in  barge  doses  acts 
as  a  depressor  of  the  heart.    Quinine  (5  or  6  grains)  may  then  be 
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given  in  preference.  With  such,  a  Btate  also,  either  no  anaesthetic 
should  be  given,  or  ether  alone  used.  Great  care  must  be  taken 

to  avoid  any  post-parturn  hamiorrhage.  In  the  majority  of  cases, 
and  especially  in  all  milder  cases,  the  puncture  of  membranes  and 
administration  of  oxytocics  will  be  found  sufficient  treatment  without 
recourse  to  forceps  or  version. 

In  cases  of  concealed  accidental  haemorrhage,  when  collapse  is 
great,  provided  no  haemorrhage  is  going  on  externally,  it  is  not 
desirable  to  puncture  the  membranes  until  the  patient  has  been 
somewhat  restored,  and  a  fair  dilatation  of  the  os  secured.  For 

the  internal  tension  tends  to  prevent  further  haemorrhage,  which 
may  occur  when  the  tension  is  taken  off,  if  the  uterus  fails  to  act. 



CHAPTER  XXVI. 

PRECIPITATE  AND  PROLONGED  LABOUR. 

Precipitate  Labour. 

Labour  may  be  precipitate  when  the  expulsive  force  is  unusually 

powerful  in  proportion  to  the  resistance  to  be  overcome.  Excess  in 
the  force  of  the  pains  has  to  be  considered,  not  absolutely  in  itself, 
but  in  relation  to  the  resistance  and  the  strength  of  the  resisting 

tissues.  Thus  precipitate  labour  may  take  place  when  the  expulsive 
force  is  normal,  if  there  is  unusually  small  resistance  from  large 
relative  size  of  the  pelvis  and  softness  or  dilatability  of  soft  parts. 

It  may  also  happen  with  normal  resistance  if  the  expulsive  force 
is  excited  to  excessive  action  by  undue  reflex  irritability,  and 

again  with  resistance  above  the  normal,  and  a  still  greater  excess 
of  irritability. 

Precipitate  labour  depending  on  smallness  of  resistance,  though 
described  as  an  abnormality,  has  rarely  any  ill  effect.  In  such  a 
case  the  passage  of  the  child  may  take  place  in  a  few  minutes. 
The  chief  risks  to  be  feared  therefore  are  the  inconvenience  of 

delivery  taking  place  suddenly  and  unexpectedly,  and  the  danger  to 
the  child  from  its  being  born  in  some  unusual  position.  In  such 
cases  the  child  has  been  expelled  into  the  pan  of  a  water  closet. 
Still  more  frequently  it  has  been  born  when  the  mother  was 

standing  upright,  and  fallen  upon  the  floor,  breaking  the  funis. 
Even  then  the  injury  suffered  by  the  child  has  generally  not 
been  so  severe  as  might  be  expected,  for  the  fall  is  broken  by 
the  resistance  of  the  funis,  and  when  the  funis  is  thus  violently 
tom  across,  bleeding  generally  does  not  take  place  from  the  severed 

end.  There  appears  to  be  a  somewhat  greater  risk  'of  the  uterus 
becoming  relaxed  after  delivery,  and  allowing  haamorrhage,  when 
it  has  not  been  called  fully  into  activity  by  a  reasonable  amount  of 
resistance.  Even  this  result,  however,  is  exceptional,  and  more 
usually  the  uterus  contracts  well  after  rapid  labour. 

The  risks  are  greater  when,  with  a  normal  or  an  excessive 
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resistance,  the  expulsive  force  is  excited  to  undue  degree  by- 
unusual  reflex  irritability,  or  by  injudicious  administration  of 
oxytocics,  such  as  ergot.  There  may  be  excess  of  intensity  in  the 
action  of  the  uterus  itself,  or  of  the  auxiliary  muscles,  or  both 

,  together.  Or  again,  the  usual  intervals  of  rest  between  the  pains 
may  fail,  and  the  pains  may  follow  each  other  in  stormy  succession, 
almost  without  intermission,  especially  as  the  final  stage  of  labour 
approaches.  The  chief  danger  of  excessive  intensity  in  the  ex- 

pulsive force  is  that  of  laceration  either  of  the  cervix  or  perineum, 
the  soft  parts  having  no  time  to  dilate  under  the  influence  of 

repeated  and  moderate  pains.  Sometimes  even  rupture  of  the 
uterus  involving  the  peritoneum  may  occur,  even  though  no  bony 
obstruction  exists.  If  there  is  moderate  pelvic  obstruction,  fracture 
of  the  cranial  bones  of  the  child  may  be  produced.  From  excessive 
straining  in  bearing  down,  emphysema  of  the  neck,  face,  and  chest 
is  sometimes  produced,  from  rupture  of  some  air  vesicles  in  the  lung. 

When  pains  come  on  in  rapid  stormy  succession,  they  are  gene- 
rally also  intense  in  degree,  and  a  similar  danger  of  laceration  exists. 

There  is  also  danger  of  the  child  becoming  asphyxiated  from  the 
pressure  upon  it  not  being  relieved  by  intermissions.  Intense 
mental  excitement  is  sometimes  produced  by  the  rapid  succession 
of  agonizing  pains,  and  this  may  even  amoimt  to  temporary  mania, 
so  that  a  patient  is  not  responsible  for  her  actions. 

Treatment. — If  precipitate  labour  from  deficient  resistance  is 

anticipated,  the  only  treatment  necessary  is  to  keep  the  patient  con- 
tinually recumbent  in  the  lateral  position  from  the  commencement 

of  pains,  and  to  be  careful  to  secure  adequate  uterine  contraction 

after  delivery.  If  the  expulsive  force  is  excessive  and  threatens 

laceration,  it  is  also  well  to  keep  the  patient  in  the  lateral  or,  still 

better,  the  semi-prone  position,  so  that  the  pressure  on  soft  parts  may 

not  be  assisted  by  gravity.  Over-action  of  the  auxiliary  muscles  may 

be  kept  in  check  to  a  considerable  extent  by  voluntary  control.  The 

patient  should  not  have  any  support  to  hold  to  by  the  hands,  or 

press  against  with  the  feet,  and  should  be  exhorted  not  to  hold  her 

breath,  but  to  cry  out  during  the  height  of  a  pain.  The  most 

effective  remedy  however  for  excessive  action  both  of  the  uterus 

and  auxiliary  muscles  is  the  administration  of  chloroform.  By  this 

means  the  pains  may  be  moderated  to  any  desired  extent.  ̂   Failing 

chloroform,  a  subcutaneous  injection  of  morphia  may  be  given,  but 

it  is  not  so  effective.  Chloroform  will  equally  moderate  an  unduly 

rapid  succession  of  pains,  and  abolish  the  nervous  excitement  there- 

from resulting.  When  the  obstacle  lies  at  the  vaginal  outlet  and 

perineum,  especially  in  prirnipara,  and  excessive  or  rapidly  
fol- 

lowing pains  threaten  laceration,  the  perineum  may  often  be  saved 

ft  f\ 
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by  delaying  the  advance  of  the  head  in  the  manner  previously 

described  (see  page  1 94).  This  is  greatly  facilitated  if  the  patient  is 

under  chloroform,  since  otherwise  she  is  likely  to  lose  self-control 

at  the  height  of  a  pain,  and  throw  herself  into  such  a  position  that 

the  physician  is  powerless. 

Prolonged  Labour. 

Labour  may  be  prolonged  by  an  absolute  inefficiency  in  the 
expulsive  force,  or  by  an  insuperable  resistance  in  the  pelvis  or  soft 
parts.  In  the  majority  of  cases  of  prolonged  labour  however  there 
is  only  a  relative  disproportion  between  the  force  and  the  resistance. 
The  resistance  is  greater  than  normal,  and  the  force,  either  from  the 
first,  or  when  the  patient  is  beginning  to  get  exhausted  from  her 
efforts,  is  insufficient  to  overcome  it  within  a  moderate  time.  In 

primiparae,  even  the  resistance  of  the  vaginal  outlet  and  perineum 
not  iinfrequently  is  sufficient  to  produce  this  effect,  the  pains,  which 
at  first  may  have  been  satisfactory,  becoming  inefficient  after  a  time. 

General  effects  of  protracted  labour. — Undue  prolonga- 
tion of  labour  always  increases  the  risk  to  the  mother,  even  when 

the  prolongation  is  only  in  the  first  stage,  at  which  it  is  of  compara- 
tively slight  consequence.  There  is  a  certain  similarity  in  the 

symptoms  which  arise  in  prolonged  labour,  whatever  the  cause  of 

j>rolongation.  They  depend  in  some  degree  upon  the  continuous 
pressure  exerted  by  the  foetus,  but  to  a  much  greater  extent  upon 
the  effect  upon  the  nervous  system  of  the  fruitless  efforts  of  the 
uterus.  If  the  delay  depends  only  upon  feeble  pains,  and  especially 
when  this  is  the  case  in  the  first  stage  of  labour  before  rupture  of  the 
membranes,  a  very  long  time  may  elapse  before  serious  efforts  become 
manifest.  The  more  vigorous  are  the  fruitless  effects  of  a  strongly- 
acting  uterus  to  overcome  an  obstacle,  the  more  quickly  do  the 
grave  constitutional  effects  of  exhaustion  appear.  The  first  marked 
effect  is  upon  the  pulse,  which,  instead  of  being  only  moderately 
accelerated  during  the  pains,  as  by  muscular  exertion  of  any  other 
kind,  gradually  rises  above  the  rate  of  100  per  minute,  and  eventually 
to  a  rate  of  120  or  more.  At  the  same  time  the  patient  becomes 
anxious,  distressed,  and  restless,  the  copious  lubricating  secretion  from 
the  cervix  and  vulva  fails,  and  the  parts  become  dry  and  hot,  often 
swoUen.  Eventually  even  a  slough  may  form  at  the  part  most 
exposed  to  pressure.  The  tongue  becomes  coated,  and  finally  dry 
and  black.  The  temperature  rises,  and  nausea  and  vomiting  are 
often  marked.  Eventually,  within  a  limited  number  of  hours,  the 
patient  woidd  sink  from  exhaustion,  the  pulse  becoming  progressively 
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feebler  and  more  rapid.  Of  these  symptoms  the  earlier,  and  espe- 
cially the  acceleration  of  the  pulse,  should  always  he  a  sufficient 

indication  for  interference,  and  the  more  formidable  ones  should 
never  be  allowed  to  arise. 

Continuous  action  of  the  uterus. — The  effect  upon  the  uterus  itself 
is  one  of  the  utmost  importance  to  recognize.  For  a  considerable 
time  a  strongly  acting  uterus  is  stimulated  by  resistance  to  more 
vigorous  pains.  Eventually  however,  if  it  is  unable  to  overcome 
the  obstacle,  and  no  rupture  occurs,  the  pains  appear  to  become 
feebler  and  cease.  The  uterus  however  does  not  usually  become 

lax,  but  gets  into  a  state  of  continuous  or  tetanic  contraction,  un- 
broken by  any  rhythmical  pains,  so  that  it  feels  firm  and  hard  when 

the  hand  is  placed  upon  the  abdomen.  The  useless  energy  expended 
in  such  tetanic  contraction  still  further  exhausts  the  nervous  system. 

It  has  moreover  the  effect  that,  if  all  the  licruor  amnii  has  escaped, 
the  parts  of  the  uterine  wall  in  contact  with  projections  of  the  foetus 

are  subjected  to  prolonged  pressure,  while  those  parts  which  cor- 
respond to  depressions  and  are  so  relieved  from  pressure,  become 

intensely  congested. 

While  a  strongly  acting  uterus  will  fall  at  length  into  this  state 

of  tetanic  action,  if  the  obstacle  is  insuperable,  a  feebly  acting  uterus 

may  do  so  at  a  much  earlier  period.  Thus  in  many  cases  which 

were  formerly  regarded  as  simply  "  powerless  labour,"  the  condition 
is  really  one  of  continuous  action  of  the  uterus.  Cases  of  true 

inertia  alone  are  distinguished  by  the  softness  and  laxity  of  the 

uterus,  and  by  the  fact  that  the  pulse  is  quiet,  whereas  in  continuous 

action  it  is  always  accelerated.  As  a  rule,  it  is  only  in  the  second 

stage  of  labour,  and  after  the  rupture  of  the  membranes,  that  con- 

tinuous action  of  the  uterus  is  apt  to  come  on.  In  very  excep- 

tional cases,  however,  it  may  do  so  even  in  the  first  stage,  when 

there  is  an  insuperable  obstacle  to  dilatation  of  the  os,  such  as 

cancer  or  cicatricial  closure.  In  some  such  cases,  continuous 

action  may  even  supervene  without  any  vigorous  rhythmical  pains 

ever  having  been  apparent.  Any  degree  of  this  continuous  act
ion 

or  "tetany"  of  the  uterus,  associated  with  cessation  of  rhyth- 

mical pains,  should  always  be  an  indication  for  affording  assistance. 

It  is  an  absolute  contra-indication  to  the  administration  of  any 

oxytocic,  as  ergot. 

Retraction  of  tlie  uterus.—  Besides  the  constitutional  sympto
ms, 

all  protracted  labour,  unless  due  to  pure  inertia  of  the  uterus
,  tends  to 

produce  a  certain  local  effect.  The  effect  of  repeated  pains, 
 if  they 

are  unable  to  cause  advance  of  the  fetus,  is  to  stretch
  gradually 

more  and  more  the  cervix  together  with  the  adjoi
ning  extensible 

portion  of  the  body  of  the  uterus.    In  correspondin
g  degree  tne 
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strong  muscular  portion  of  the  body  of  the  uterus  retracts,*  sh
rinks, 

and  becomes  thicker,  while,  by  gradual  escape  of  the  liquor  amnii,  it 

more  closely  grasps  the  fetus.  The  consequence  is  that  both  the
 

internal  os  uteri,  and  the  line  of  demarcation  between  the  retractile 

and  extensible  portions  of  the  body  of  the  uterus  (the  so-called  ring 

of  Bandl,  according  to  some  authorities)  travel  gradually  upward.  One 

of  these  lines,  probably  that  indicating  the  internal  os,  may  some- 

times, after  protracted  labour,  be  felt  on  external  examination  as  a 

transverse  line  of  depression  across  the  abdomen,  some  distance  above 

the  pubes.  If  such  a  line  is  detected  at  a  considerable  height  above 

the  pubes,  it  is  an  indication  both  that  interference  is  required,  and 
that  the  case  has  advanced  too  far  for  version.  When  retraction 

has  proceeded  beyond  a  certain  point,  the  power  of  the  uterus  is 

diminished  thereby,  notwithstanding  the  thickening  of  its  walls  pro- 

duced, as  the  muscular  fibres,  having  already  shortened  themselves 

to  a  considerable  extent,  no  longer  exert  so  much  force. 

The  extensible  zone,  as  it  is  stretched,  eventually  undergoes 
dangerous  thinning.  This  may  lead  at  last  to  rupture,  commencing 
in  the  thinned  portion,  but  extending  perhaps  beyond  its  limits. 
The  internal  os  uteri  may  travel  so  far  upward  as  to  pass  above  the 
head  of  the  foetus,  even  when  this  is  prevented  from  descending  far 
into  the  brim.  It  may  then  contract  somewhat  around  the  neck, 

being  the  part  of  the  uterus  which  has  the  strongest  circular  mus- 
cular fibres.  If  version  is  attempted  in  this  state  of  affairs  there  is- 

danger  of  laceration,  since,  to  elevate  the  head,  it  is  necessary  to 
push  it  past  a  constricting  ring.  In  the  frozen  section  (Fig.  65,  p. 
147)  the  position  of  the  internal  os  is  shown  elevated  to  the  point  o  if 

probably  indicating  that,  in  this  case,  there  must  have  been  consider- 
able protraction  of  labour,  t    As  a  rule  the  excessive  retraction  of 

•  "Retraction"  means  the  contraction  and  shortening  of  the  uterine  muscle,  not followed  by  relaxation. 
+  Considerable  doubt  has  existed  as  to  the  significance  to  be  attached  to  Braune's 

important  frozen  section  (Fig.  65,  p.  147),  as  evidence  with  respect  to  the  position  of  the 
internal  os  uteri  in  labour.  Braune  considers  the  internal  os  to  be  at  the  position 
marked  o  i  in  the  figure,  close  to  which,  on  the  anterior  wall,  is  the  transverse  section  of 
a  large  venous  sinus.  Some  authorities,  however,  unwilling  to  admit  that  the  internal 
os  is  displaced  so  much  upwards  in  normal  labour,  interpret  this  line  as  being  the  bo- 
called  ring  of  Bandl,  which  they  regard  as  being  the  demarcation  between  the  con- 

tracting and  the  stretched  zone  in  the  body  of  the  uterus,  and  consider  that  the 
internal  os  really  lies  near  o  in  the  figure.  It  seems  improbable,  however,  that  such  a 
marked  projecting  ridge  as  that  shown  at  o  i  on  the  posterior  uterine  wall  would  bo 
produced  at  any  point  except  one  like  the  internal  os,  which  is  provided  with  specially 
strong  sphincter-like- circular  muscular  fibres.  Nor  has  any  evidence  from  autopsies been  adduced  to  prove  that  there  is  anything  but  a  gradual  transition  between  the 
retracting  and  the  expanding  zone  in  the  body  of  the  uterus.  It  has  already  been 
remarked  (see  p.  150)  that,  although  there  is  no  evidence  of  contraction  in  the  pelvis shown  in  figure  65,  labour  may  have  been  protracted  in  consequence  of  the  fact  that  the 
membranes  are  still  unruptured  although  the  expulsive  stage  of  labour  is  far  advanced. Further  evidence  is  therefore  required  to  determine  how  far  the  internal  os  is  elevated in  normal  labour. 
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the  muscular  portion  of  the  uterus  occurs  only  after  rupture  of  the 
membranes,  when  the  advance  of  the  foetus  is  obstructed.  In  rare 
■cases  it  may  happen  even  in  the  first  stage,  when  pains  of  fail- 
strength  have  been  long  continued,  but  some  powerful  resistance  to 
•dilatation  of  the  external  os  exists.  When  this  is  so,  protraction 
•even  of  the  first  stage  becomes  serious. 

Effects  -produced  at  the  several  stages  of  labour. — The  first  stage  of 
labour,  before  escape  of  the  liquor  amnii,  may  be  long  protracted, 
sometimes  even  for  several  days,  without  very  serious  effect  to  either 
mother  or  child,  both  being  protected  from  undue  pressure  by  the 

•equable  support  of  the  liquor  amnii.  If  protraction  is  oidy  due  to 
uterine  inertia  at  this  stage,  the  patient  suffers  little  more  than  the 
effect  of  fatigue  and  loss  of  sleep.  If  it  is  due  to  rigidity  or  other 
morbid  condition  of  the  cervix,  the  constitutional  effects  of  protracted 
labour  come  on  sooner  or  later.  Protracted  labour  in  the  first  stage, 
after  premature  rupture  of  the  membranes,  is  much  more  serious. 
The  life  of  the  child  is  endangered  by  prolonged  pressure,  the  greater 
part  of  the  liquor  amnii  gradually  draining  away.  The  futile  efforts 
•of  the  uterus  also  at  length  bring  on  the  symptoms  of  nervous 
exhaustion  already  described.  Much  longer  delay  can  however  be 
tolerated  with  impunity  at  this  stage  than  later  on,  both  by  mother 
.and  child.  The  child  suffers  less  because  there  is  less  powerful 
reflex  stimulus  to  uterine  action  than  when  the  head  is  resting  upon 

the  vagina  or  perineum,  the  mother  for  the  same  reason,  and  also 
because  the  vaginal  tissues  are  not  yet  endangered  by  pressure  of 

the  head,  lying  deeply  in  the  pelvis.  In  pelvic  and  face  presenta- 

tions, labour,  especially  in  its  earlier  stage,  is  naturally  more  pro- 

tracted, and  less  harm  than  usual  results,  particidarly  in  pelvic  pre- 
sentations, since  the  shape  of  the  presenting  part  causes  less 

pressure. 

Protraction  of  the  second  stage,  after  the  external  os  uteri  is  com- 

pletely retracted  over  the  head,  is  the  most  serious  of  all,  and  pro- 

duces grave  symptoms  within  a  very  few  hours.  Sloughing  is  espe- 

cially likely  to  occur  at  the  anterior  vaginal  wall,  if  delay  is  allowed 

to  continue  very  long,  and  to  be  followed  by  vesico-vaginal  fistula. 

Delay  at  this  stage  is  also  the  most  likely  to  prove  fatal  to  the 

child  through  asphyxia.  It  is  under  these  circumstances  that  the 

modern  practice  of  giving  much  more  frequent  assistance  by  forceps 

than  was  usual  in  former  days  is  both  most  beneficial,  and,  at  the 

same  time,  free  from  any  difficulty  or  danger. 
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Anomalies  of  the  Expulsive  Foece. 

Inertia  of  the  Uterus. — Feebleness  of  uterine  action  may 

be  either  due  to  deficient  nerve  force  dependent  upon  some  consti- 

tutional debility,  or  to  thinness,  weakness,  or  fatty  degeneration  of 

the  uterine  muscle.  The  latter  condition  is  itself  generally  depen- 

dent upon  the  constitutional  state.  Inertia  may  therefore  result 

from  any  exhausting  disease,  from  constitutional  debility,  from  any 

cause  of  malnutrition,  such  as  vomiting,  or  from  residence  in  a  hot- 

climate.  As  might  be  expected,  it  is  more  common  among  women 

of  the  upper  classes,  not  accustomed  to  much  muscular  exertion  T 

than  among  women  used  to  hard  work.  On  the  other  hand  it  is- 

common  among  the  poor  who  are  unable  to  get  sufficient  nourish- 

ment, especially  if  resident  in  towns,  and  leading  sedentary  lives.  If 

pregnancy  occurs  in  very  young  girls,  the  uterus  is  apt  to  be  insuffi- 
ciently developed.  This  may  also  occur  if  women  much  beyond 

the  usual  age  become  pregnant  for  the  first  time,  but  is  not  then 
so  usual.  A  distended  bladder  or  loaded  rectum  often  interferes- 

with  the  development  or  continuance  of  effective  rhythmical  pains. 

The  influence  appears  to  act  to  a  great  extent  through  the  nervous- 
system,  though  it  is  also  partly  mechanical,  especially  in  the  case  of 
a  distended  bladder,  which  is  a  direct  impediment  to  the  action  of  the 
auxiliary  forces.  Excess  of  liquor  amnii  or  twin  pregnancy  also 

tends  to  produce  inertia,  the  over-distended  and  therefore  thinned 
uterine  wall  being  naturally  more  feeble  in  its  contraction. 

The  so-called  "  polarity  of  the  uterus,"  or  correlation  between  the 
condition  of  the  body  of  the  uterus  and  that  of  the  cervix,  according 
to  which  a  quiescent  state  of  the  body  of  the  uterus  is  associated 

with  muscular  tonicity  of  the  cervix,  and  active  expulsive  pains- 
with  physiological  relaxation  of  the  circular  muscular  fibres  of  the 
cervix,  has  already  been  explained  (see  pp.  139,  140). 

In  consequence  of  this  correlation  it  happens  that,  in  the  first- 
stage  of  labour,  inertia  of  the  uterus,  or  a  tendency  to  tonic  con^ 
traction  instead  of  active  rhythmical  pains,  is  apt  to  be  brought  about 
if  the  natural  mechanism  of  dilatation  of  the  cervix  does  not  act  satis- 

factorily. The  cause  may  be  a  want  of  the  natural  projection  of 
the  bag  of  membranes,  either  from  deficiency  of  liquor  amnii,  in- 

elasticity of  membranes,  or  their  adhesion  around  the  os,  or  again  it 
may  be  premature  rupture  of  the  membranes,  rigidity  of  the  cervix 
from  some  previous  morbid  state,  or  spasm  of  it  set  up  by  over- 
frequent  examinations  or  any  other  cause. 

Irregular  and  painful  uterine  contractions.  —  The 
amount  of  pain  produced  by  uterine  contraction  is  by  no  means  pro- 



398  PRECIPITATE  AND  PROLONGED  LABOUR. 

portional  to  its  mechanical  power,  which  must  be  estimated  by  its  effect 
upon  the  bag  of  membranes,  or  presenting  part.  Not  unfrequently 
contractions  are  excessively  painful  at  the  same  time  that  they  are 
inefficient.  This  character  in  the  pains  may  last  throughout  the  whole 
labour,  and  in  such  case  it  may  depend  either  upon  the  neurotic  over- 

sensitive character  of  the  nervous  system,  or  upon  some  inflammatory 
or  other  morbid  condition  of  the  walls  of  the  uterus.  Women  who 

have  previously  suffered  from  a  dysmenorrhcea  mainly  of  the 
neuralgic  or  neurotic  type  are  liable  to  be  affected  in  this  way. 
The  excessively  painful  character  of  the  contractions  seems  itself 
directly  to  impair  their  efficiency,  especially  by  its  interference  with 

bearing-down  efforts. 
There  is  another  kind  of  excessive  painfulness  in  the  uterine 

action,  depending  upon  the  nature  of  the  contraction  itself,  which  is 

irregular  and  cramp-like,  affecting  the  uterus  unequally,  and  so 
producing  little  or  no  effect  upon  the  os  uteri  or  presenting  part. 
A  part  of  the  distress  occasioned  by  such  pains  is  the  consciousness 
of  the  patient  herself  that  they  are  useless.  Irregular  contractions 

occur  especially  in  the  first  stage  of  labour.  Women  of  over-sensitive 
nervous  system  are  more  prone  to  them,  as  they  are  to  the  merely 

over-painful  contractions.  They  are  liable  to  be  set  up  by  any 
source  of  reflex  irritation  acting  upon  the  nervous  system,  such  as 

indigestion,  or  a  loaded  rectum.  One  variety  constitutes  the  well- 

known  "spurious  pains"  coming  on  before  the  real  onset  of  labour-, 
and  producing  no  effect  upon  the  cervix.  These  are  generally  dis- 

pelled by  an  aperient.  Irregular  contraction  may  also  be  set  up  in 

the  first  stage,  when  there  is  something  to  interfere  with  dilatation 

of  the  cervix,  such  as  morbid  adhesion  of  the  membranes  around  the 

os,  or  rigidity  of  the  cervix  ;  sometimes  also  even  in  the  second 

stage,  when  the  uterus  finds  itself  unequal  to  resistance  with 
which  it  meets. 

Inefficiency  in  the  auxiliary  forces.  —  Although  the 
action  of  the  uterus  is  the  most  important  part  in  labour,  yet,  when 

the  resistance  is  somewhat  greater  than  usual,  a  deficient  action  of 

the  auxiliary  muscles  may  be  of  considerable  consequence,  partly 

from  the  fact  that  the  bearing-down  efforts  act  as  a  stimulus  also  to 

the  uterus  itself.  This  deficiency  occurs  when  there  is  any  affection 

of  heart  or  lung3,  which  prevents  the  patient  holding  her  breath 

in  order  to  fix  the  diaphragm  and  bear  down;  when  the  abdominal 

walls  have  been  overstretched  by  previous  pregnancies,  or  by  any 

other  cause ;  and  when  ascitic  fluid,  or  tumours  of  any  kind,  are  present 

in  the  abdomen.  The  auxiliary  forces  may  also  be  feeble  from 

muscular  weakness,  or  when  the  patient  is  so  deficient  in  self-control 

and  unable  to  bear  pain  that  she  persists  in  cryiug  out  even  in  the 
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pains  of  the  expulsive  stage,  and  will  not  hold  her  breath  to 
bear  down. 

Deviation  of  the  uterine  axis. — There  is  generally  some 
obliquity  of  the  uterus  toward  the  right  side,  but  in  some  cases 
lateral  obliquity  is  excessive.  A  more  important  and  common 
deviation  is  anteversion  of  the  uterus,  depending  upon  undue  laxity 
in  the  abdominal  walls,  found  chiefly  in  women  who  have  had  many 

previous  pregnancies.  The  fundus  may  then  hang  forward  and 
even  downward  over  the  pubes,  so  that  the  presenting  part  is 
directed  backwards  against  the  sacrum  or  lumbar  vertebrae  instead 

of  toward  the  pelvis.  Deviation  of  the  uterine  axis  is  of  com- 
paratively little  consequence  until  the  membranes  are  ruptured. 

After  this,  the  efficacy  of  the  force  in  causing  advance  of  the  foetus 
is  reduced  in  proportion  to  the  cosine  of  the  angle  of  deviation. 
Useless  and  additional  injurious  pressure  is  called  out,  equal  to  the 
product  of  the  force  and  the  sine  of  the  same  angle.  In  this  way, 
in  anteversion  of  the  uterus,  if  a  sudden  pain  occurs  when  the 

patient  is  upright,  it  may  even  cause  rupture  of  the  vagina  or 
cervix  at  its  posterior  part,  without  the  existence  of  any  unusual 
obstruction. 

Treatment  in  the  first  stage  of  labour. — The  main 
remedies  for  uterine  inertia  in  the  first  stage,  while  the  membranes 
are  intact,  are  time  and  patience.  Investigation  should  first  be 
made  as  to  the  presence  of  any  source  of  reflex  disturbance  capable 
of  removal.  Thus  the  effect  of  a  copious  enema  is  often  very  satis- 

factory. Beyond  this,  the  chief  points  to  be  attended  to  are  to 
keep  up  the  strength  of  the  patient  by  a  sufficient  amount  of  food, 
and  to  secure  her  a  reasonable  amount  of  sleep.  For  this  purpose 
a  dose  of  opium  or  chloral  may  be  administered.  Pains  often 
diminish  from  the  effect  of  fatigue,  and,  after  a  sleep,  return  with 
renewed  vigour.  In  the  intervals  the  patient  should  be  up  and 
moving  about  as  much  as  possible,  not  continually  reclining.  When 
she  lies,  the  dorsal  position  should  be  preferred,  so  as  to  secure  the 
greatest  pressure  upon  the  cervix.  If  the  contractions  are  irregular 
and  unusually  painful  as  well  as  inefficient,  chloral  should  be 
administered  in  the  mode  already  described  (see  p.  203).  In  the 
case  either  of  spasmodic  irregular  pains,  or  of  great  protraction  of 
the  first  stage,  especially  if  the  bulging  of  the  bag  of  membranes  is 
not  satisfactory,  it  is  well  to  make  sure  that  the  membranes  are 
separated  from  the  uterine  waU  for  some  distance  within  the  os.  If 
any  adhesion  exists,  artificial  separation  will  often  considerably 
accelerate  labour.  To  do  this,  two  joints  or  the  whole  length  of  the 
index  finger  should  be  passed  within  the  os  and  swept  round  in  a 
circle.    In  multiparas,  when  the  vagina  is  capacious,  the  half  or 
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whole  hand  may  be  passed  into  the  vagina  to  carry  this  out. 
Otherwise  the  patient  should  he  placed  on  her  hack,  the  fundus 
pushed  somewhat  backward,  and  the  cervix  drawn  foiward  by  the 
index  finger  hooked  into  it,  until  it  is  near  enough  for  the  finger  to 
sweep  round  the  anterior  segment.  If  the  posterior  segment  cannot 
be  reached  by  the  finger,  a  large  gum  elastic  catheter  guided  by  a. 
strong  stylet  having  only  a  slight  curve  may  be  used  for  this  part,, 
care  being  taken  not  to  rupture  the  membranes. 

If  the  os  is  soft  and  dilatable  in  a  case  of  inertia,  and  especially 
if  it  is  suspected  that  the  liquor  amnii  is  excessive,  it  often  accelerates 
matters  to  puncture  the  membranes  rather  before  full  dilatation  of 

the  os  has  been  reached.  Nothing,  however,  calls  for  more  judg- 
ment and  experience  than  the  decision  when  this  can  be  done  with 

advantage.  If  the  membranes  are  ruptured  prematurely  in  an 
unsiutable  case,  the  os  may  become  rigid  from  spasm,  lubricating 
secretion  may  fail,  and  the  case  be  much  more  protracted,  and  the 
patient  suffer  much  more,  than  she  would  otherwise  have  done. 

If  there  is  rigidity  of  the  os  as  well  as  inertia,  so  long  protraction 
must  not  be  allowed.  Artificial  dilatation  must  be  undertaken  if 

the  pulse  becomes  much  accelerated,  or  if  retraction  of  the  uterus 
becomes  manifested  by  a  transverse  line  of  depression  being  felt  on 

external  palpation.  If  the  liquor  amnii  has  escaped,  it  is  still  more 
necessary  not  to  allow  too  long  delay  ;  but  here  also  acceleration  of 

the  pulse  will  be  the  most  valuable  guide.  The  mode  of  inter- 
ference will  be  described  in  the  section  on  morbid  conditions  of 

the  cervix. 

Treatment  in  the  second  stage  of  labour. — If  pains  are 

inefficient  in  the  second  stage,  care  should  be  taken  to  correct  any 

deviation  of  the  uterine  axis,  especially  anteversion.  If  anteversion 

exists,  the  fundus  should  be  supported  by  a  firm  binder,  and  the 

patient  should  lie  on  her  back.  The  dorsal  position  has  the  advan- 

tage in  all  cases  of  inertia,  at  any  rate  until  the  head  is  passing  the 

vulva  ;  for  gravity  then  aids  the  advance  of  the  child,  and  increases- 

the  pressure  on  soft  parts  and  thereby  reflex  stimulus.  Examina- 

tions may  also  be  made  with  advantage  more  frequently  than  under 

ordinary  circumstances,  provided  that  there  is  no  dryness  or  swelling 

of  the  soft  parts  ;  for  the  pressure  of  one  or  two  fingers  in  the  vagina, 

and,  still  more,  the  pressure  on  the  perineum  of  the  remaining 

fingers  folded  back,  tend  to  increase  the  reflex  stimulus  to  the 
uterus. 

In  all  cases  of  marked  inertia  the  use  of  chloroform  should 

be  avoided  if  possible,  or  it  should  be  administered  very  sparingly, 

not  only  because  it  tends  to  prolong  labour  in  such  cases,  but 

because  there  is  then  increased  risk  of  post-partum  haemorrhage. 
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External  pressure. — Another  valuable  mode  of  stimulation  is  the 

use  of  external  pressure.  This  has  been  employed  from  time 

immemorial  by  various  savage  races,  ofteu  by  very  rough  and  rude 

methods.  When  resistance  is  slight, -the  direct  effect  of  pressure 

may  cause  advance  of  the  foetus,  even  in  the  absence  of  a  pain,  but 
the  chief  value  of  the  method  is  its  stimulating  effect  upon  the 

.uterus.  It  may  be  carried  out  when  the  patient  is  in  the  lateral 

position,  but  more  conveniently  when  she  lies  on  her  back.  Two 

hands  are  laid  upon  the  fundus  uteri,  and,  as  soon  as  the  first 

hardening  of  the  uterus  at  the  beginning  of  a  pain  is  felt,  it  is 

stimulated  by  friction.  At  the  height  of  the  pain  steady  pressure 
is  made  downward  and  backward  in  the  uterine  axis.  Some 

patients  are  more  tolerant  than  others  of  this  pressure,  and  it  must 
not  be  carried  so  far  as  to  give  great  pain.  The  same  process  is 

repeated  with  each  succeeding  pain.  Even  in  the  absence  of  pain, 
friction  and  kneading  with  moderate  pressure  may  be  used  at 
intervals  of  a  few  minutes,  in  the  hope  of  exciting  pains.  The  plan 

is  only  to  be  adopted  when  inertia  is  the  sole  cause  of  delay,  not 
when  there  is  exhaustion,  continuous  action  of  the  uterus,  or  any 
serious  obstruction  to  delivery. 

Oxytocic  drugs. — Of  the  various  drugs  reputed  to  cause  uterine 
contraction,  only  two  are  deserving  of  consideration  here,  namely, 
ergot  and  quinine.  In  former  clays,  when  the  application  of  forceps 
was  regarded  as  an  operation  very  rarely  to  be  undertaken,  ergot 

was  used  much  more  frequently  than  now.  There  are  several  dis- 
advantages in  its  use.  It  frequently  not  only  intensifies  the  pains, 

but  brings  on  a  tonic  contraction  of  the  uterus  in  the  intervals, 
which  greatly  increases  the  risk  of  the  child  dying  from  asphyxia. 
When  exhaustion  is  approaching,  it  may  simply  bring  on  the  state 
of  continuous  action,  without  increasing  the  rhythmical  pains  at  all. 
Children  stillborn  from  prolonged  labour  are  therefore  more  frequent 
in  the  practice  of  those  who  use  ergot  frequently,  and,  moreover,  the 
use  of  the  drug  involves  the  risk  of  inducing  that  condition  of  con- 

tinuous uterine  action  which  is  now  well  recognised  as  highly 
dangerous  to  the  mother.  If  used  before  full  dilatation  of  the  os 
and  its  retraction  over  the  head,  ergot  may  cause  spasmodic  rigidity  ; 
if  used  injudiciously,  when  any  obstruction  exists,  it  may  cause 
rupture  of  the  uterus.  The  only  case  in  which  ergot  may  be  used 
with  safety  is  when  it  is  quite  certain  that  inertia  is  the  only  fault, 
and  that  no  obstruction  exists.  To  secure  this  condition,  the 
patient  must  be  a  parous  woman,  who  has  had  no  difficulty  in 
previous  confinements,  the  uterus  must  be  quite  lax  in  the  intervals 
of  pains,  the  pelvis  of  good  size,  the  os  fully  retracted  over  the  head, 
the  head  easily  moveable,  and  with  no  •considerable  caput  succeda- r>  D 
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neum,  the  fcctal  heart  unimpaired  in  force  and  frequency,  and  the 
mother's  pulse  quiet. 

Quinine,  given  in  a  full  close  of  6  to  10  grains,  also  has  a 
stimulating  effect  upon  the  uterus,  and  is  less  likely  to  induce 
continuous  action  instead  of  expulsive  pains.  In  general,  there- 

fore, it  may  he  used,  in  preference  to  ergot,  when  uterine  inertia  is 
the  cause  of  delay.  If  ergot  is  used,  it  may  be  given  in  doses  of 
30  to  60  grains  of  the  powder,  made  into  fresh  infusion  with 
boiling  water,  or  30  to  60  minims  of  the  liquid  extract.  The 
effect  of  any  oxytocic  drug  generally  becomes  manifested  within 
twenty  minutes  or  half  an  hour.  If  any  has  been  administered,  the 
condition  of  the  patient  should  be  carefully  watched,  as  well  as  the 
foetal  heart,  and  the  physician  should  be  prepared  to  aid  delivery 
with  forceps,  within  a  moderate  time,  if  the  effect  of  the  drug  is 
not  satisfactory  or  sufficient. 

In  general,  ergot  should  be  reserved  for  the  purpose  of  acting 
tipon  the  uterus  after  delivery,  at  which  time  its  property  of  inducing 
tonic  contraction  is  of  special  value  to  avert  the  risk  of  haemorrhage. 

When,  however,  uterine  inertia  throughout  the  course  of  labour  has- 

been  so  marked  as  to  indicate  a  risk  of  post-partum  hemorrhage, 
or  when  a  patient  has  had  serious  flooding  in  former  deliveries,  a 
dose  of  ergot  may  with  advantage  be  given  before  delivery,  in  two 

conditions — first,  just  as  the  head  reaches  the  perineum,  when  there 
is  no  prospect  of  obstruction  at  that  stage  ;  secondly,  just  before  the 
application  of  forceps,  when  it  has  been  decided  to  terminate  labour 
by  their  means, 

Faradisation. — Uterine   contraction  may  be    stimulated  by 

Faradic  current.    The  objections  to  this  treatment  have  been — first 
that  the  instrument  is  often  not  at  hand  when  wanted ;  and 

secondly,   that   the  current   is  rather  painful  to  the  patient 

Dr.  Kibner,  electrician  to  St.  Thomas's  Hospital,  has  published  h 
experience,*  that  a  Faradic  current  not  only  intensifies  the  pains 
makes  them  more  frequent,  and  terminates  labour  quickly,  but  a 

the  same  time  acts  as  an  anodyne,  and  renders  chloroform  umieces 

sary.    The  current  used  by  Dr.  Kilner  is  a  very  weak  one — no 

sufficient  to  produce  contraction  of  a  normal  adductor  follicis.  Th 

electrodes  are  broad  pieces  of  spongio-piline  placed  at  each  side  c 

the  uterus  below  the  level  of  the  umbilicus,  and  secured  by 

bandage.     The  battery  is  an  extremely  compact  and  portable  on 

made  by  Troiive^  6,  Eue  Terese,  Paris.    "With  such  a  weak  Faiadi 
current,  I  have  not  been  able  to  convince  myself  that  any  rea 

tiffect  is  produced,  either  as  a  stimulant  or  an  anodyne. 

»  Obstct.  Trims.,  Vol.  XXVI. 
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Application  of  forceps.— In  the  great  majority  of  cases  of 
 pro- 

longed labour,  the  cause  lies  not  merely  in  uterine  inertia,  but  in 

sonie  degree  of  extra  resistance,  due  either  to  slight  disproportion 

between  the  fetal  head  and  the  pelvis,  or  rigidity  of  the  soft  parts, 

such  as  is  especially  frequent  in  primiparse.  Under  these  circum- 

stances, the  administration  of  ergot  is  analogous  to  applying  a  spur 

to  the  already  overtaxed  uterus,  and  is  liable  to  end  in  a  still  more 

complete  exhaustion.  It  is  now  generally  agreed  that  it  is  a  more 

scientific  plan  to  supplement  the  insufficient  expulsive  force  by  the 

vis  d  fronte  exerted  by  means  of  forceps.  Even  if  the  only  fault  is 

inertia,  there  is  no  harm  in  extraction  by  forceps,  provided  care  is 
taken  to  secure  due  contraction  of  the  uterus  after  delivery,  and  so 

avoid  post-partum  haemorrhage.  It  is  not  now  a  question  of  the 

high  forceps  operation,  in  cases  in  which  there  is  an  obstruction 

preventing  the  head  descending  into  the  pelvis,  or  of  the  application 

of  forceps  when  delay  is  due  to  the  failure  of  the  cervix  to  dilate. 

In  both  these  conditions  application  of  the  forceps  is  a  much  more 
serious  matter,  only  to  be  undertaken  for  grave  reason.  But  when 
the  head  has  so  far  entered  the  pelvis  as  to  be  easily  grasped  by  the 
forceps,  and  the  cervix  is  either  completely  retracted  over  the  head, 
or  so  far  dilated  that  it  no  longer  oners  an  obstacle  to  delivery, 

extraction  by  forceps  is  both  easy  and  practically  almost  free 
from  risk. 

Indications  for  use  of  forceps. — Recourse  should  be  had  to  forceps 
long  before  any  of  the  graver  symptoms  of  protracted  labour,  which 
were  before  enumerated  (see  p.  393),  have  appeared.  Acceleration 
of  the  pulse  is  the  most  valuable  practical  indication  of  the  necessity 

for  interference.  The  minimum  pulse-rate,  taken  in  the  intervals 
of  pains,  is  the  rate  which  must  be  taken  as  a  guide.  It  is  to  be 
remembered  that  some  persons  have  habitually  a  rapid  pulse, 
especially  those  suffering  from  any  heart  affection,  or  from 
alcoholism.  These  cases  will  generally  be  distinguished  by  the 
pulse  having  been  rapid  from  the  very  outset  of  labour.  It  must, 
also  be  remembered  that  a  rising  pulse  may  be  the  effect  of  alcohol 
given  during  labour  by  injudicious  friends.  Setting  apart  these 
cases,  it  may  be  said,  as  a  general  rule,  that  when  the  pulse  has 
risen  from  a  moderate  rate  to  exceed  100  per  minute  in  the  second 
stage  of  labour,  the  os  being  dilated,  artificial  assistance  is  desirable. 
One  case  must  be  excepted,  namely,  that  in  which,  toward  the  end 
of  labour,  vigorous  pains  come  on  in  rapid  succession.  These  are 
often  accompanied  by  a  pulse  rising  to  a  high  rate,  simply  from  the 
absence  of  intermissions.  In  this  case  instrumental  interference  is 
superfluous,  if  any  progress  is  being  made,  for  the  labour  is  likely 
soon  to  be  completed  by  Nature. 

i)  i)  2 
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Even  before  the  pulse  rises  sufficiently  to  indicate  a  necessity  for 
interference,  forceps  may  be  applied  with  advantage,  if,  after 
complete  retraction  of  the  cervix,  the  head  is  detained  for  any  long 
time,  more  than  two  hours  or  so,  in  the  vagina,  or  resting  on  the 
perineum,  and  little  or  no  progress  is  being  made.  Longer  time 
should  of  course  be  allowed  for  this  stage  in  primipara  than  in 
parous  women,  since  in  the  former  longer  time  is  naturally  required 
for  the  dilatation  by  successive  pains  of  the  vaginal  outlet  and 
perineum,  and  laceration  is  more  likely  to  occur  if  this  time  is 
shortened.  If  the  head  fits  so  tightly  in  the  pelvis  that  it  does  not 
recede,  and  cannot  easily  be  pushed  back,  in  the  interval  of  pains, 
;tii«l  if  moreover  the  caput  succedaneum  is  large  and  increasing, 
these  conditions  form  additional  indications  in  favour  of  interfering 
without  waiting  long  for  constitutional  symptoms,  since  they  denote 
that  both  the  foetal  head  and  maternal  soft  parts  are  subjected  to 
serious  pressure. 

It  cannot  be  doubted  that,  by  the  modern  practice  of  having 
recourse  to  forceps  without  great  reluctance,  both  maternal  lives  are 
saved,  and  the  lives  of  children  which  would  have  been  stillborn 

J'rom  prolonged  pressure.  In  the  present  day,  however,  there  is probably  little  need  to  urge  the  expediency  of  a  frequent  use  of 
forceps,  but  rather  to  caution  against  the  risk  of  carrying  the 
frequency  of  their  use  too  far  ;  for  practitioners  are  naturally  often 
exposed  to  the  temptation  to  apply  forceps  early,  in  order  to  save 
their  own  time.  In  this  view  it  must  be  remembered  that  the  cases 

which  try  the  patience  most  are  often  those  in  which  the  delay  is 
due  to  difficulty  in  the  complete  dilatation  and  retraction  of  the 
cervix.  Although,  when  the  head  is  in  the  vagina,  forceps  may  as 
ii  rule  be  applied,  even  unnecessarily,  with  impunity,  this  is  not 
the  case  when  the  cervix  is  not  fully  dilated.  There  is  then  a  risk 
of  cervical  laceration,  which»not  only  involves  an  increased  chance 
of  septic  absoiption,  but  the  prospect  that  the  patient  may  suffer  for 
years  afterwards  from  the  cervical  inflammation  consequent  upon 
laceration  with  ectropion. 

Some  authorities,  in  urging  a  frequent  use  of  forceps,  have  based 
their  recommendation  upon  the  very  large  saving  of  foetal  life  said 
to  be  attained  thereby.  It  does  not  appear,  however,  that  there  are 

any  trustworthy  statistics  proving  that  any  such  large  saving  can  be 
obtained.  Of  the  total  number  of  still-births,  a  large  proportion  are 

in  cases  of  premature,  macerated,  or  syphilitic  children,  or  the  result 

of  malpresentation.  The  number  of  these  may  vary  so  much  in  dif- 
ferent localities,  or  in  different  clashes  of  society,  that  any  inference 

from  the  statistics  of  individual  practitioners  as  to  the  still-births  due 
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to  protracted  labour,  or  saved  by  the  early  use  of  forceps,  becomes 
difficult. 

Under  these  circumstances  it  is  of  interest  to  compare  the  results 
obtained  in  two  adjoining  districts,  among  populations  of  a  similar 

character,  namely,  the  Lying-in  Charities  of  Guy's  and  St.  Thomas's 
Hospitals.  Some  years  ago  forceps  were  used  more  than  ten  times 

as  often  in  the  St.  Thomas's  Charity  as  they  were  in  the  Guy's 
Charity.  Thus,  for  12  years  (1863-1875),  in  the  Guy's  Charity, 
the  forceps-rate  was  5'1  per  1000  (about  1  in  200  deliveries)  ; 
the  corresponding  rate  of  still-births  in  vertex  presentations,  2 '7 

per  cent.  In  the  St.  Thomas's  Charity,  in  1874,  the  forceps-rate 
was  54 -2  per  1000  (about  1  in  18  deliveries)  ;  the  corresponding 
rate  of  still-births  in  vertex  presentations,  2-8  per  cent.  In  1875, 

the  forceps-rate  was  61  -8  per  1000  (about  1  in  16  deliveries)  ;  the 
corresponding  rate  of  still-births  in  vertex  presentations,  2-8  per 
cent.  In  the  above  ratios  of  still-births,  premature  and  macerated 
children  are  included.  It  therefore  appears,  that,  though  no  one 
would  probably  now  recommend  for  private  practice  so  sparing  a 
use  of  forceps  as  only  one  forceps-case  in  200  deliveries,  yet  with  this 
a  slightly  better  ratio  of  still-births  was  attained  than  that  in  the  St. 

Thomas's  Charity  with  a  use  of  forceps  ten  or  twelve  times  as  fre- 
quent. No  patient  died  in  the  St.  Thomas's  Charity  in  these  years 

after  the  use  of  forceps,  so  the  practice  there  was  at  any  rate 
apparently  innocuous  to  the  mothers,  if  it  did  not  diminish  the 
ratio  of  still-births. 

A  similar  inference  may  be  drawn  from  the  statistics  of  the 
Rotunda  Hospital,  Dublin.  The  patients  may  be  presumed  to  have 
been  of  a  similar  class  at  different  times,  but  the  forceps-rate  varied 
very  widely  under  different  masters.  Under  Dr.  Shekleton  (1847- 
1854),  the  forceps-rate  was  16-5  per  1000  ;  the  total  ratio  of 
still-births,  6-9  per  cent.  Under  Dr.  G.  Johnston  (1871-1875) the  forceps-rate  was  116-4  per  1000;  the  total  ratio  of  still- 

births, 6-1  per  cent.  Excluding  premature  and  putrid  children 
Dr.  Shekleton's  ratio  of  still-births  was  2-7  per  cent. ;  Dr.  Johnston's 
(1868-1875),  2-2  per  cent.,  with  an  average  forceps-rate  of  96-4 per  1000  This  gives  an  apparent  gain  by  frequent  use  of  forceps 
of  one-half  per  cent.  But  the  greater  part  of  this  is  probably  due to  the  substitution  of  forceps  delivery  for  craniotomy,  Dr.  Johnston 
having  introduced  the.  long  curved  forceps  in  place  of  the  straight 
forceps  previously  used  at  the  Rotunda  Hospital.  Thus  Dr.  Shekleton 
bad -/9  per  cent,  craniotomy  cases,  Dr.  Johnston  only  -35  per  cent It  the  difference  between  these  be  subtracted,  only  a  difference  of 0G  per  cent,  in  the  ratio  of  still-births  remains  in  favour  of  the lrequent  use  of  forceps. 
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Neither  do  statistics  show  positively  any  saving  of  maternal 
mortality  by  a  forceps-rate  much  greater  than  about  1  in  200.  At 
the  Kotunda  Hospital,  under  Dr.  Shekleton,  with  forceps-rate  of 
16-5  per  1000,  maternal  mortality  was  13-0  per  1000;  under 
Dr.  Johnston,  with  forceps-rate  of  96-4  per  1000,  mortality  was 
22-0  per  1000.  The  latter  high  mortality  was  mainly  due  to 
puerperal  septicaemia,  and  cannot  fairly  be  taken  as  telling  con- 

clusively against  a  frequent  use  of  forceps.  In  the  Guy's  Charity, 
with  forceps-rate  of  5-1  per  1000,  mortality  was  4-4  per  1000.  In 
the  St.  Thomas's  Charity,  in  1874,  with  forceps-rate  of  54-2  per 
1000,  mortality  was  7 -4  per  1000;  in  1875,  with  forceps-rate 
of  61-8  per  1000,  mortality  was  3-4  per  1000  ;  giving  a  mean 
mortality  for  the  two  years  of  5-4  per  1000. 

A  moderately  frequent  use  of  forceps,  in  cases  where  interference 
is  not  absolutely  required,  can  therefore  only  justly  be  recommended 

on  the  ground  that  it  shortens  the  patient's  suffering,  does  not 
increase  her  danger,  saves  the  practitioner's  time,  and  effects  a  slight 
saving  in  the  rate  of  still-births.  This  saving  is  so  slight  as  to 
suggest  that  delivery  by  forceps  must  in  itself  involve  some  increased 
risk  to  the  child,  counterbalancing  in  some  measure  the  advantages 
gained  by  shortening  the  labour. 

No  positive  general  rules  can  be  laid  down  as  to  the  frequency  with 
which  it  is  desirable  to  use  forceps,  since  much  depends  upon  the 
race  of  the  patients,  their  position  in  life,  and  other  circumstances. 

The  results  of  the  St.  Thomas's  Charity  above  quoted  appear  to 
show  that  a  forceps-rate  as  high  as  1  hi  16  or  1  in  18  deliveries 
does  not  endanger  the  mothers,  but  wider  statistics  on  this  point  are 
to  be  desired.* 

*  See  papers  by  the  author  :  "  Effects  of  a  frequent  Use  of  Forceps  upon  the  Foetal  and 
Maternal  Mortality."  Obstet.  Journ.,  Vol.  V.,  1877.  "  Fcetal  Mortality  in  Obstetric 
rractice."    Obstet.  Journ.,  Vol.  VI.,  1878. 
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LABOUR  OBSTRUCTED  BY  ANOMALIES   OP  THE 
SOFT  PARTS. 

Spasmodic  Contraction  of  the  Cervix  Uteri — Trismus 

Uteri. — The  strongest  circular  muscular  fibres  of  the  uterus  are 
those  of  the  cervix.  The  action  of  these  is  especially  marked  at  two 

points,  the  internal  and  the  external  os,  especially  the  former,  which 

forms  the  main  sphincter  of  the  uterine  cavity,  both  in  the  unim- 
pregnated  and  pregnant  condition.  In  normal  labour  at  full  term, 
the  internal  os  becomes  dilated,  either  before  manifest  pains  set  in, 

•or  with  the  earlier  pains.  It  is  therefore  chiefly  spasmodic  rigidity 
■of  the  external  os  which  is  observed  as  a  cause  of  delay  in  the  first 
stage  of  labour.  In  premature  labour,  however,  and  more  especially 
when  labour  is  induced  prematurely,  as  in  the  case  of  placenta 
prsevia,  eclampsia,  or  pelvic  contraction,  spasm  of  the  internal  os  is 
not  unfrequently  manifested.  This  is  not  so  likely  to  happen  when, 
iis  in  cases  of  pelvic  contraction,  there  is  tune  to  induce  labour  by  a 

gradual  method,  imitating  as  closely  as  possible  the  natural  process. 
It  is  much  more  frequent  when,  as  in  the  case  of  eclampsia,  the 

process  has  to  be  made  a  rapid  one  on  account  of  the  mother's  con- 
dition. When  spasm  of  the  internal  os  does  occur,  it  is  apt  to 

cause  more  resistance  than  that  of  the  external  os,  since  the  muscular 

fibres  are  more  powerful,  and  extend  over  a  wider  space. 

Causation. — It  has  been  already  described  how  physiological  re- 
laxation of  the  cervix  is  normally  associated  with  active  expulsive  pains 

(see  p.  139).  Minor  degrees  of  spasmodic  contraction  are  therefore 
very  common  as  a  cause  of  delay  in  the  first  stage  of  labour  in  associa- 

tion with  ineffective  pains.  The  extreme  form  of  spasmodic  rigidity, 
which  has  been  called  "  trismus  uteri,"  and  which  has  sometimes 
persisted  as  an  obstruction  until  the  effects  of  the  delay  upon  the 
patient  have  been  very  serious,  is  a  very  rare  condition.  The  cause 
of  spasm  of  the  cervix  may  sometimes  be  simply  inertia  of  the  body 
of  the  uterus.  More  frequently  there  is  some  source  of  reflex 
irritation  causing  both  one  and  the  other,  and  to  this  women  of  a 
eensitive  neurotic  disposition  are  specially  liable.    Thus  there  may 
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lie  a  loaded  rectum  or  a  full  bladder,  or  premature  rupture  of  the 
membranes,  interfering  with  the  normal  mechanism  of  dilatation,  or 
the  cause  may  be  too  frequent  digital  examination  at  an  early  stage 
of  labour,  or  premature  and  ineffective  attempts  at  operative  inter- 

ference. Again,  the  cause  may  be  extreme  painfulness  in  the 

uterine  contractions,  due  to  the  patient's  over-sensitiveness  to  pain, 
or  some  previous  inflammatory  condition  of  the  uterine  walls. 
Injudicious  administration  of  ergot  in  the  first  stage  of  labour  may 
have  the  same  effect. 

Often  it  is  difficult  or  impossible  to  determine  how  much  of  the 
resistance  is  due  to  mere  rigidity  of  tissue,  how  much  to  muscular 
spasm.  It  is  probable  that  undue  organic  rigidity  is  often  the 
cause  of  superadded  spasm,  irritation  being  produced  by  delay  in 
the  first  stage.  If  the  os  suddenly  softens,  and  begins  to  dilate 
quickly,  with  the  accession  of  expulsive  pains,  it  is  proved  that  the 
previous  resistance  .was  of  a  spasmodic  nature. 

Spasm  of  the  internal  os  is  generally  due  to  interference  with,  or 
curtailment  of,  the  natural  stage  of  preliminary  gradual  dilatation. 

When  there  is  any  source  of  irritation  to  the  uterus,  such  as  pro- 
longed labour  from  obstruction,  the  internal  os  may  contract  around 

the  neck,  above  the  head.  It  may  also  contract  around  the  body, 
or  neck,  after  delivery  of  the  breech,  in  pelvic  presentations,  or 
after  version.  After  delivery,  a  similar  contraction  may  incarcerate 
the  placenta. 

The  very  severe  and  persistent  spasm  of  the  cervix,  which  has- 

been  called  "  trismus  uteri,"  has  been  sometimes  noted  in  cases  of 
placenta  prsevia.  The  organic  change  in  the  uterine  wall  near  the 

internal  os,  due  to  the  placental  implantation,  is  then  probably  con- 
cerned in  the  result.  It  has  also  occurred  in  some  cases  in  which 

the  membranes  have  been  injudiciously  ruptured  artificially  in  a 
protracted  first  stage. 

Organic  Rigidity  of  the  Cervix. — Comparative  rigidity 
of  the  cervical  tissue  is  a  natural  condition  in  primiparae,  and 

is  the  cause  of  the  greater  length  of  the  first  stage  which  is 

usual  with  them.  In  parous  women,  it  is  usually  the  result  of 

fibrous  induration  and  hyperplasia  of  the  cervical  tissue  preceding, 

pregnancy.  The  starting  point  of  this  has  often  been  bruising  in  a 

former  delivery,  or  laceration  followed  by  eversion.  Even  in 

primiparas  there  may  be  fibroid  induration  resulting  from  cervical 

endometritis  or  chronic  engorgement,  and  rigidity  of  the  cervix  is 

more  likely  to  exist  if  pregnancy  occurs  for  the  first  time  late  in  life. 

There  is  a  special  form  of  cervical  hyperplasia,  and  fibroid  rigidity 

depending  upon  procidentia  of  the  uterus  (or  prolapse  of  the  second 

degree)  previous  to  pregnancy.    This  may  be  of  two  forms,  either 
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elongation  with  hyperplasia  chiefly  of  the  supra-vaginal  cervix,, 

which  is  consecutive  to  descent  of  the  cervix  external  to  the  viilva,* 
or  the  same  condition  of  the  vaginal  cervix,  which  is  usually 

primary,  and  a  cause  of  uterine  descent.  With  such  hyperplasia  of 

cervix,  the  rigidity  may  involve  the  whole  length,  including  the 
internal  os.  In  rare  cases  it  is  difficult  to  overcome.  Thus  I  have 

been  compelled  from  this  cause  to  deliver  with  the  cephalotribe  in 

labour  premature  at  the  sixth  month. 
In  rare  cases  failure  of  dilatation  may  depend,  not  upon  any 

wide-spread  induration,  but  on  primary  smallness  of  the  external  os, 
associated  with  some  rigidity  of  its  edge.  Since  the  resistance  of  the 
rim  of  the  os  to  dilatation  is  inversely  proportional  to  its  diameter 

(see  p.  143),  it  is  evident  that  a  very  minute  os  will  offer  great 
resistance  to  expansion  by  the  longitudinal  muscular  fibres,  and  will 
entirely  prevent  any  projection  of  the  bag  of  membranes  into  it  to 
form  a  dilator.  In  one  such  case,  after  labour  pains  had  lasted  for 
a  week,  I  found  the  os  with  difficulty  to  be  detected.  First  a  small 
catheter,  then  the  little  finger,  and  next  the  index  and  middle 
fingers  were  got  into  it  in  quick  succession.  Spontaneous  dilatation 
then  went  on  rapidly,  and  labour  was  completed  within  a  very  few 

hours,  but  the  child  was  still-born,  apparently  from  the  effect  of  the 
prolonged  first-stage  uterine  contractions. 

Diagnosis. — When  the  os  has  a  thin,  hard,  undilatable  edge 
it  may  be  expected  that  the  dilatation  stage  will  be  prolonged. 
This  condition  is  commonest  in  primiparse,  and  probably  depends 
more  upon  initial  rigidity  of  tissue  than  upon  spasm.  In  other 
cases  the  edge  of  the  os  is  found  rigid,  although  thick,  especially  in 
parous  women,  who  have  had  hyperplasia  of  the  cervix.  It  may  be 
inferred  with  probability  that  spasm  is  an  important  element  in  the 
case  when  the  pains  are  ineffective  in  producing  tension  of  the  bag  of 
membranes,  or  pressure  upon  the  os  of  the  presenting  part  after  the 
membranes  have  ruptured,  especially  if  they  are  at  the  same  time 
irregular  or  unusually  distressing.  Deficiency  in  the  natural 
lubricating  secretion,  which  is  regulated  by  nerve  influence,  sup- 

ports the  same  conclusion.  Hyperplasia  of  the  cervix  in  parous 
women  may  be  revealed  by  its  irregularity,  and  may  be  associated 
with  a  history  of  uterine  symptoms  before  pregnancy. 
Treatment.— In  general,  treatment  has  to  be  decided  upon without  absolute  knowledge  how  much  of  the  resistance  is  due  to 

Bpasm,  and  how  much  to  organic  rigidity.  For  moderate  rigidity 
ni  t he  early  stage,  with  the  membranes  unruptured,  and  so  long  as 
||"  serioiis  constitutional  disturbance  is  produced,  time  and  patience 

»l!?.!i^rr^  causation  of  this  elongation  with  hyperplasia,  see  the authors    Student's  Guide  to  the  Diseases  of  Women." 
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.are  the  best  remedies,  as  for  deficiency  of  the  pains.  Interference 
by  any  manipulation  at  too  early  a  stage  rims  the  risk  of  making 
matters  worse  by  increasing  the  irritation.  The  plan  previously 
mentioned  (see  p.  399),  of  making  sure  that  the  membranes  are  not 
.adherent  around  the  os,  may,  however,  be  carried  out.  There  is  one 
safe  treatment  which  may  be  adopted  without  fear,  namely,  the  use 
at  intervals  of  the  vaginal  douche  with  a  large  supply  of  hot  water, 

at  a  temperature  of  100° — 105°  F.  This  is  advantageous  in 
stimulating  the  pains,  as  well  as  in  relaxing  the  os.    For  the  latter 

Fig.  127.— Barnes'  hydrostatic dilator. Fig.  128. — Improved  hydrostatic  dilator  for cervix  uteri. 
a  b  tube  into  which  the  introducer  is 

passed,  closed  at  the  upper  end  b. 
The  dotted  outline  shows  the  shape  of 

the  hag  when  expanded.    For  in- troduction, the  corners  c  d  are 
folded  inwards. 

purpose  a  hot  Hp-bath,  or,  better,  whole  bath,  m
ay  also  be  used  but 

is  often  not  so  conveniently  available.  If  con
tractions  are  unduly 

painful,  chloral  should  be  administered  as 
 already  described  (see 

p  203  ,  and  often  has  the  effect  of  making 
 the  pains  more  regular 

and  effective.  For  an  extreme  degree  
of  this  condition  however, 

especially  when  the  membranes  have  ruptu
red  prematurely,  and  the 

os  remains  rigid,  notwithstanding  frequen
t  pains,  chloroform  is  fax 

mo  effective8than  chloral,  and  has  also  the 
 advantage  that  fce  eflfect 

passes  off  more  quickly  when  the  desire
d  result  is  sufficiently  attained. 
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Artificial  dilatation.—  Artificial  dilatation  should  be  underta
ken 

if  there  is  long  protraction  of  the  first  stage  after  rupture  of  the 

membranes,  and  even  before  the  rupture  of  the  membranes,  if  the 

general  condition  of  the  patient  calls  for  it,  or  if  there  is  evidence  of 

undue  retraction  of  the  uterus.  It  is  to  be  remembered,  however, 

that,  in  the  first  stage,  when  pains  are  frequent,  the  pulse  is  often 

more  accelerated  without  serious  import  than  in  the  second  stage, 

when  intermissions  are  longer. 

Hydrostatic  dilators. — The  chief  means  of  artificial  dilatation,  in 

the  earlier  stage,  are  the  use  of  hydrostatic  dilators  and  manual 

dilatation.  Of  these  the  former  method  is  usually  to  be  preferred 

when  practicable,  since  it  imitates  more  closely  the  natural  mode  of 

dilatation  by  the  fluid  wedge  of  the  liquor  amnii.  The  fiddle- 

shaped  dilating  bag  introduced  by  Dr.  Barnes  is  shown  in  Fig.  127. 

When  the  bag  is  in  place,  the  os  uteri  should  embrace  the  con- 

stricted part  of  the  bag,  and  the  expanded  portion  above  prevents  the 

bag  from  being  expelled.  The  shape  of  the  bag,  as  sold,  is  often 

faulty,  from  the  upper  expansion  not  being  wide  enough,  and  this 
is  often  the  reason  when  the  bag  cannot  be  got  to  remain  in  place. 

The  bag  is  to  be  introduced  by  means  of  the  cup  in  front  (see 
Fig.  127),  and  it  is  generally  recommended  to  use  the  uterine  sound 

as  an  introducer,  placing-the:  tip  of  it  in  the  cup.  The  sound, 
however,  sometimes  pierces  the  cup,  if  there  is  much  resistance, 
especially  if  the  bag  happens  to  be  an  old  one,  and  softened  by  use. 

It  is  better  to  use  a  metallic  bougie  of  larger  size,  or  a  large  gum- 
elastic  catheter  having  a  strong  stilette. 

A  modified  hydrostatic  dilator,  much  easier  to  introduce  than  the 
original  form,  is  shown  in  Fig.  128.  The  corners  are  doubled 
inward  when  the  bag  is  in  the  undilated  state,  so  that  the  upper  end 
of  it  is  conical  and  slips  easily  through  the  os,  and  the  introducer 
passes  through  the  centre  of  the  bag,  instead  of  being  fixed  in  a  cup 
outside.  One  df  the  thick  metallic  bougies,  used  for  dilatation  of  the 
cervix  uteri,  answers  best  as  an  introducer,  but  the  ordinary  uterine 

sound  may  be  used.  The  tube  attached  to  the  bag  should  have  a 
stopcock.  The  bags  are  made  of  several  sizes,  to  be  used  at  different 
stages  of  dilatation.  For  introduction  of  the  bag  the  patient  may 
be  placed  in  the  left  lateral  position,  the  left  hand  or  half  hand 
passed  into  the  vagina — if  the  vagina  is  capacious  enough — and  one 
or  two  fingers  placed  just  within  the  posterior  margin  of  the  os. 
The  bag  is  then  guided  up  the  flexor  surface  of  the  fingers,  and 
passed  up  between  the  presenting  part  and  the  posterior  uterine  wall 
till  it  is  nearly  half-way  through  the  cervix.  If  a  Barnes  bag  of 
the  original  form  is  used,  and  has  to  be  passed  through  a  narrow 
cervix,  the  introduction  is  facilitated  by  tyiDg  the  top  of  it  round 
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the  introducer  in  the  following  way  :— Take  a  piece  of  wet  tape,  tie 
it  in  a  single  knot  round  the  hag,  about  half  an  inch  from  the  top, 
the  bag  being  held  on  the  introducer  by  an  assistant,  the  top 
directed  toward  the  operator's  chest,  but  instead  of  drawing  com- 

pletely through  the  end  of  the  tape,  draw  it  through  only  in  a  loop. 
Tie  a  knot  on  the  free  end  of  the  tape  corresponding  to  this  loop,  to 
distinguish  it  from  the  other.  Traction  on  this  end,  which  is  to  be 
left  outside  the  vulva,  will  then  at  any  time  untie  the  knot,  and 
meanwhile  the  wetness  of  the  tape  prevents  its  slipping.  As  soon 
as  the  bag  is  in  place  the  tape  can  be  loosened,  and  drawn  away 

before  the  'bag  is  dilated. 
The  lower  end  of  the  tube  by  which  the  bag  is  filled  shoidd  be 

so  adjusted  as  to  fit  on  to  the  nozzle  of  the  Higginson's  syringe. 
Before  any  bag  is  introduced,  it  is  well  to  measure  by  trial  how 

many  syringefids  of  water  it  will  hold  without  over-stretching  the 

india-rubber.  If  this  be  not  known,  the  bag  is  apt  to  be  over- 
stretched, and  possibly  may  burst,  letting  the  water  escape  into  the 

uterus.  As  soon  as  the  bag  is  in  place,  the  same  number  of 
syringefuls  of  warm  water  is  to  be  pumped  in,  or  anything  short 

of  this  number  which  will  make  the  lower  part  of  the  bag  suffi- 
ciently tense.  If  possible  the  lower  end  of  the  bag  should  be  kept 

well  backwards,  so  that  the  posterior  vaginal  wall  may  support  it, 
and  prevent  its  being  so  easily  squeezed  out  into  the  vagina  by  the 
uterine  action.  The  bag  when  in  place,  as  well  as  being  a 

mechanical  dilator  of  the  cervix,  is  a  powerful  stimulant  to  expul- 
sive pains  when  these  are  deficient.  The  position  of  the  bag  should 

be  noted  from  time  to  time,  and  it  should  not  generally  be  left  in 
place  more  than  about  an  hour  without  removal,  to  note  the  progress 

made.  If  the  bag  is  expelled  by  the  uterus  wholly  into  the  vagina, 
it  will  frequently  be  found  that  it  has  already  clone  its  work,  and 
that  a  larger  size  can  be  introduced.  The  only  drawback  to  the  use 
of  the  hydrostatic  dilator  is  that,  by  pushing  up  the  head,  especially 

after  escape  of  the  liquor  amnii,  it  may  possibly  promote  displace- 
ment of  the  head  from  the  brim,  and  descent  of  the  hand,  arm,  or 

shoulder.  On  the  removal  of  any  bag,  therefore,  it  should  be  noted 

whether  the  presentation  remains  undisturbed.  If  the  head  has 

been  pushed  to  one  side,  it  can  generally  be  replaced  easily  by 

manual  manipulation  (see  Chapter  on  Version). 
Manual  dilatation.  —  There  are  certain  cases  in  which  the 

hydrostatic  dilators  are  inapplicable,  namely,  when,  after  rupture  oJ 

the  membranes,  the  head  is  pressed  so  firmly  clown  upon  the  os  that 

the  bag  cannot  be  introduced  without  too  greal  force,  and  also  when 

the  uterus  is  acting  so  powerfully  that  the  bag  is  squeezed  our 

immediately  after  introduction.    It  is  chiefly  in  the  later  stages  of 
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dilatation  that  these  difficulties  are  likely  to  arise.  Under  these 

circumstances,  or  when  hydrostatic  dilators  are  not  at  hand,  manual 

dilatation  is  very  efficacious,  and  it  is  even  preferred  by  some 

authorities  under  all  conditions,  because  the  dilator  itself  is  sentient, 

and  can  estimate  the  degree  of  tension  exercised.  The  left  hand 

may  be  used,  the  patient  being  in  the  left  lateral  position,  or  either 

hand  when  she  lies  on  the  back.  The  half-hand  is  introduced  into 

the  vagina,  and  two  fingers  are  hooked  into  the  os,  drawing  it 

somewhat  forward.  The  tips  of  the  fingers  are  then  gradually 

introduced  in  the  form  of  a  cone,  until  four  fingers  can  be  passed  in 

side  by  side.  When  the  os  has  reached  this  size,  dilatation  can 

still  be  carried  on  by  separating  the  fingers,  but  this  soon  fatigues 

the  muscles.  Dilatation  can  be  carried  on  longer  and  more  steadily 

if  the  whole  hand  is  now  introduced  into  the  vagina,  and  the  wedge 

which  it  forms  enlarged  by  addition  of  the  thumb,  until  the  os  will 

admit  the  full  breadth  of  the  hand.  For  this  manipulation,  chloro- 
form is  not  generally  indispensable,  but  it  may  be  used  with 

advantage  if  the  resistance  is  probably  due  to  spasm  of  the  os,  or  if 

the  patient  is  over-sensitive  to  pain.  When  the  os  is  large  enough 
to  admit  the  width  of  the  hand,  the  presenting  part  will  generally 
be  able  to  enter  it  deeply  and  complete  the  dilatation  through  the 

natural  powers.  Even  in  this  latest  stage,  however,  digital  manipu- 
lation may  assist,  if  the  anterior  lip  of  the  cervix  is  driven  down 

deeply  in  the  pelvis,  in  front  of  the  head.  During  each  pain  the 
fingers  may  be  placed  on  the  margin  of  the  os  nearest  to  the 
posterior  fontanelle,  so  as  to  retract  it  until  it  slips  over  the  occiput, 
which  is  naturally  the  part  of  the  head  to  emerge  first. 

Application  of  forceps.—- After  dilatation  has  been  carried  as  far 
as  is  possible  by  hydrostatic  dilators  or  manual  dilatation,  the  means 

most  available  for  hastening  delivery,  if  necessary,  is  the  applica- 
tion of  forceps.  This  means,  however,  should  never  be  adopted 

merely  to  shorten  the  patient's  suffering,  or  save  the  practitioner's 
time,  but  only  when  the  rising  pulse  or  other  general  symptoms  due 
to  protracted  labour  indicate  the  necessity  for  interference.  Even 
then  it  is  well  first  to  employ  Ml  manual  dilatation  with  the  aid  of 
chloroform,  and  then  wait  a  short  time  to  see  what  nature  will 
effect.  It  will  then  be  found  to  be  only  very  rarely  that  the  use 
of  forceps  is  called  for  on  account  of  the  resistance  of  the  os  alone. 
The  case  has  carefully  to  be  distinguished  in  which,  on  account  of 
disproportion  between  the  foetus  and  the  pelvis,  the  head  is  pre- 

vented from  fully  entering  the  os  as  a  dilator  though  the  os  itself 
is  dilatable.  A  comparatively  early  application  of  forceps  is  then desirable. 
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The  contrary  practice,  namely,  the  comparatively  frequent  use  of 
forceps  before  full  dilatation  of  the  os,  has  been  recommended  by 
some  authorities,  especially  by  Dr.  G.  Johnston,  as  master  of  the 
Rotunda  Hospital,  Dublin.  Dr.  Johnston  invented  a  special  form 
of  forceps  with  narrow  blades,  in  order  to  be  able  to  pass  them 
through  a  comparatively  undilated  os.  In  his  last  four  years  of 
office,  with  a  total  forceps-rate  of  116-4  per  1000,  he  applied  for- 

ceps in  more  than  one-fourth  of  the  cases  (or  at  the  rate  of  more 
than  29  per  1000,  a  rate  about  six  times  as  great  as  the  total 

forceps-rate  in  the  Guy's  Hospital  lying-in  charity,  1863 — 1875), 
before  full  dilatation  of  the  os.  Of  these,  the  head  was  at  or  above 
the  brim  in  considerably  more  than  half,  and,  in  more  than  a  third, 

the  os  was  less  than  two-fifths  dilated.  As  already  mentioned  (see 

p.  405),  Dr.  Johnston's  results  do  not  show  any  material  gain  in 
the  rate  of  still-births,  and  they  certainly  do  not  show  that  such  a 
practice  is  safe  for  the  mothers,  even  in  such  skilled  hands  as  his. 

The  maternal  death-rate  (1871 — 1875)  was  19-3  per  1000,  a  very 
high  one.  This  may,  indeed,  have  been  due  to  the  septic  risks  in  a 

lying-in  hospital.  But  in  88  cases,  during  the  three  years,  1872 — 
1874,  in  which  forceps  were  appUed  before  full  dilatation  of  the  os, 

simply  on  account  of  premature  rupture  of  the  membranes — ex- 
cluding all  cases  of  complication,  such  as  eclampsia,  haemorrhage,  or 

prolapse  of  funis,  and  excluding  also  cases  of  disproportion — there 
were  four  deaths,  i.e.,  a  death-rate  of  46-6  per  1000.  It  would 
hardly  have  been  anticipated  that  the  increased  risk  from  premature 

rupture  of  the  membranes,  without  any  other  difficulty  or  complica- 
tion, would  have  led  to  so  great  a  mortality,  if  the  cases  had  been 

left  to  nature,  or  treated  merely  by  other  modes  of  dilatation. 

Again,  taking  into  consideration  the  whole  number  of  forceps  cases, 

the  forceps-rate,  which,  under  Dr.  Shekleton  (1847 — 1854),  was 

16-5  per  1000,  rose  under  Dr.  Johnston  (1871 — 1875)  to  116-4 

per  1000.  But  the  mortality  after  use  of  forceps  per  1000  delive- 

ries rose  from  0-43  per  1000  to  6-2  per  1000,  or  in  more  than 

double  the  proportion.  Again,  the  deaths  per  1000  in  the  forceps 

cases  themselves  were,  under  Dr.  Johnston  (1871 — 1875),  54-4, 

while,  under  Dr.  Shekleton,  although  the  use  of  forceps  was  reserved 

for  much  more  extreme  cases,  they  were  only  35-7. 
The  conclusion  therefore  remains  undisturbed  that  forceps  should 

never  be  applied  until  the  os  allows  the  easy  application  of  the 

ordinary  form  of  instrument.  The  os  can  always  be  expanded  up 

to  this  point  by  manual  dilatation.  Whenever  forceps  are  applied 

when  the  head  is  still  within  the  uterus,  and  a  rim  of  the  cervix 

remains  over  the  head,  whether  the  cause  of  delay  lies  in  the  cervix 

or  in  any  other  condition,  extraction  should  be  carried  out  
with 
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extreme  care  and  slowness,  in  order  to  give  the  cervix  time  to  yield,, 

and  avoid,  as  far  as  possible,  the  risk  of  laceration. 

Incision  of  the  cervix. — It  is  not  desirable  to  incise  the  cervix 
so  long  as  there  is  hope  of  overcoming  the  difficulty  by  dilatation,, 
since  incisions,  like  spontaneous  lacerations,  by  laying  open  the 
cellular  tissues,  expose  to  the  risk  of  septic  absorption,  and  the 
incisions  are  apt  to  be  extended  by  lacerations.  If,  however,  other 
means  fail,  and  the  condition  of  the  patient  demands  interference, 

the  edge  of  the  cervix  may  be  incised  at  three  or  four  places,  to> 
not  more  than  half  an  inch  in  depth.  The  incisions  may  be  made 

with  Kuchenmeister's  scissors  (designed  for  incising  the  unim- 
pregnated  cervix),  or  with  ordinary  scissors,  or  with  a  blunt- 
pointed  bistoury,  having  only  about  half  an  inch  of  cutting  edge 
exposed,  and  guided  up  to  the  resisting  edge  by  the  finger.  The 

method  of  incision  is  most  applicable  when  the  difficulty  is  due  to- 
organic  induration  or  cicatricial  tissue,  not  extending  far  beyond 
the  edge  of  the  cervix. 

Version  or  craniotomy. — It  will  only  be  in  extremely  rare  cases: 
that  the  resistance  of  the  os  leads  to  such  grave  risks  to  the  mother 

as  to  justify  sacrifice  of  the  child,  or  even  the  increased  danger  to  it 
involved  by  version.  When  the  mother  is  in  great  danger  from 
other  causes,  as  from  eclampsia,  and  the  os  will  not  yield,  or  when 

there  are  very  strong  grounds  for  believing  the  child  to  be  already 
dead,  either  version  or  craniotomy,  according  to  the  condition  of 
the  uterus,  may  be  called  for. 

Atresia  of  the  Cervix. — The  cervix  must  of  course  have- 
been  permeable  for  pregnancy  to  occur.  In  some  cases,  how- 

ever, no  opening  has  been  discoverable  at  the  onset  of  labour. 
Adhesion  of  inflammatory  granulations  may  have  been  formed 
after  conception,  sometimes  as  a  result  of  the  too  vigorous  applica- 

tion of  caustics  in  the  treatment  of  cervical  inflammation,  or  of 
attempts  to  procure  abortion.  Care  must  be  taken  to  reach  every 
part  of  the  vagina  and  cervix,  before  it  is  assumed  that  there  is  no- 
opening,  lest  the  case  be  really  one  of  malposition  of  the  os. 

Treatment. — When  labour  pains  have  commenced,  a  puncture 
or  incision  must  be  made  at  the  site  of  the  os,  or  at  the  centre  of 
the  lower  segment  of  the  uterus,  if  the  site  cannot  be  discovered. 
Dilatation  is  then  to  be  carried  on  by  metallic  bougies,  dressing 
forceps,  fingers,  hydrostatic  bags,  or  other  convenient  means,  until 
there  is  space  for  the  bag  of  membranes  to  bulge  into  the  opening 
and  continue  the  dilatation.  

or 
Malposition  of  the  Os.— It  has  already  been  mentioned 

that  the  result  of  retroversion  in  the  early  months  is  supposed to  be,  in  some  cases,  the  displacement  of  the  os  forward  at  full 
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term,  so  that  it  lies  out  of  reach,  or  nearly  so,  behind,  and  even 
above,  the  symphysis  pubis  (see  p.  303).  Other  authorities  attribute 
the  same  condition  to  a  sacciform  development  of  the  posterior 
uterine  wall.  Similarly  the  os  may  be  displaced  backwards,  op- posite the  promontory  of  the  sacrum.  Whatever  the  cause  be  of  this 
condition,  the  residt  is  the  same.  The  os  is  unfavourably  placed  for 
dilatation  by  the  muscular  fibres,  or  for  projection  of  the  bag  of  mem- 

branes into  it.  The  presenting  part  cannot  enter  it  at  all,  for  it  lies 
in  the  cul-de-sac  which  forms  the  lower  extremity  of  the  uterus. 
Especially  if  the  liquor  amnii  has  escaped  does  the  mechanism  of  dila- 

tation fail  altogether,  and  labour  may  be  indefinitely  prolonged. 
Treatment. — If  a  hydrostatic  dilator  can  be  introduced  into 

the  os,  this  means  may  be  employed.  As  the  os  becomes  dilated, 
it  will  tend  to  approximate  toward  the  axis  of  the  uterus.  In 

general  the  best  plan  is  to  hook  the  finger  into  the  lower  margin  of 
the  displaced  os,  and  to  stretch  it  by  drawing  it  toward  the  central 

nxis  of  the  pelvis.  Chloroform  should  be  administered,  if  necessary, 
iind  a  hydrostatic  dilator  may  be  used  at  a  later  stage.  If  the  head 

lies  in  the  lower  cul-de-sac,  and  cannot  be  got  to  enter  the  os  when 
fair  dilatation  has  been  attained,  delivery  by  version  may  be  necessary. 

Cicatrices  and  Atresia  op  the  Vagina  and  Vulva. — 

Cicatrices  of  the  vagina  are  most  frequently  the  result  of  sloughing 
.after  protracted  labour  in  former  pregnancies.  Some  of  tbe  most 

severe  forms  arise  in  conjunction  with  vesico- vaginal  or  recto- 
vaginal fistula?.  Cicatrices  may  also  result  from  syphilitic  deposits, 

or  from  local  injuries  or  operations  apart  from  parturition.  Some- 
times there  is  an  almost  complete  atresia  from  a  congenital  trans- 
verse vaginal  septum  above  the  level  of  the  hymen,  or  the  hymen 

itself  may  have  a  small  orifice,  and  may  have  been  so  tough  as  not 
to  yield  in  coitus.  Cicatrices  which  involve  deeply  the  surrounding 
cellular  tissue  are  serious  in  their  effects.  They  may  be  so 

resisting  that  the  foetus  cannot  pass  without  such  lacerations  as 

to  lay  open  cellular  tissue  extensively,  and  involve  the  risk  of 

subsequent  septic  absorption.  Similarly,  existing  fistula?  may  be 
increased  in  extent. 

Treatment. — If  there  is  any  congenital  septum,  the  aperture 

should  be  dilated  by  bougies,  tents,  or  hydrostatic  dilators.  Or,  if 

thin,  the  septum  may  be  incised.  In  the  case  of  cicatrices,  fair  time 

should  be  allowed  to  see  the  effect  of  the  natural  forces,  and  the 

softening  associated  with  parturition.  If  necessary,  the  most  resist- 

ing transverse  bands  should  be  incised  with  scissors  or  a  blunt- 

pointed  bistoury.  The  tissues  may  then  be  further  stretched  wit
h 

the  fingers,  or  the  head  allowed  to  continue  the  stretching.  In  some 

cases,  extraction  by  forceps  or  after  craniotomy  may  be  requhvd, 
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cicatricial  bands  being  divided  further,  as  may  be  necessary,  during 
the  extraction.  It  has  even  proved  necessary  to  perform  Caesarian 

section,*  if  the  cicatricial  tissue  fills  up  the  pelvis.  This,  however, 
is  not  likely  to  be  the  case,  if  artificial  dilatation  is  commenced  at  a 
sufficiently  early  stage.  If  the  cicatrices  form  an  almost  complete 
vaginal  atresia,  it  may  be  necessary  to  commence  the  dilatation 
with  laminaria  tents. 

Rigidity  of  the  Perineum. — Eigidity  of  the  vaginal  outlet  and 
perineum  is  a  very  frequent  cause  of  delay  in  the  latter  part  of  the 
second  stage  of  labour  in  primiparse,  especially  if  the  uterus  is  then 
becoming  fatigued.  Both  the  difficulty  and  the  risk  of  rupture  are 
increased  if  the  pubic  arch  is  narrower  than  usual,  so  that  the  head 

is  thrown  more  backward  upon  the  perineum.  Difficulty  may  arise 
even  in  subsequent  labours,  if  the  perineum  has  been  repaired  after 
rupture  on  a  previous  occasion,  if  cicatricial  tissue  has  remained 
after  previous  rupture,  or  if  the  child  is  larger  than  former  children 
have  been. 

Treatment. — The  method  of  digital  dilatation  which  may  be 
tried  when  there  is  reason  to  anticipate  rigidity,  has  been  already 
described  (see  p.  195).  Hot  fomentations,  frequently  renewed,  may 

also  be  used  when  the  head  begins  to  distend  the  outlet.  "Within 
moderate  limits,  delay  at  this  stage  is  conservative,  giving  the  struc- 

tures time  to  stretch  under  the  influence  of  successive  pains,  and  it 
is  often  desirable,  while  observing  the  tension  placed  upon  the 
perineum,  rather  to  delay  the  advance  of  the  head  than  to  hasten  it. 
If  delay  is  too  great,  or  constitutional  symptoms  are  arising,  delivery 
must  be  effected  by  forceps.  Though  it  is  probable  that,  in  actual 
practice,  perineal  rupture  is  more  frequently  caused  than  avoided  by 
the  use  of  forceps,  yet  this  will  not  be  the  case  if  forceps  are  not 
applied  prematurely,  and  the  extraction  is  made  with  sufficient 
patience  and  slowness.  For  the  force  is  not,  like  the  natural  expul- 

sive force,  inclined  backwards  in  reference  to  the  axis  of  the  outlet, 
so  as  to  press  needlessly  upon  the  perineum,  and  it  may  be  made 
more  gradual  than  the  effect  of  the  pains  of  the  final  stage  of  delivery. 
When  there  appears  to  be  great  risk  of  rupture,  the  extraction  should 
be  made  by  continuous  steady  traction  in  the  interval  of  pains,  the 
nnger  bemg  kept  all  the  while  upon  the  edge  of  the  perineum,  to estimate  its  tension.  Unless  the  patient's  self-control  can  be 
thoroughly  relied  upon,  it  is  well  to  keep  her  pretty  fully  under the  influence  of  chloroform,  that  she  may  not  make  a  sudden  move- 

ment. It  has  already  been  explained  that  the  plan  recommended 
by  some,  namely,  to  make  two  lateral  incisions  in  the  edge  of  the 

*  Sec  a  case  by  the  author.   Obstet.  Trans.,  Vol.  XVIII. 
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perineum,  in  order  to  avoid  a  central  laceration,  is  not  desirable 
(see  p.  196). 

Cancer  op  the  Cervix  Uteri  and  Pelvis. — Not  very  un- 
frequently,  conception  occurs  notwithstanding  the  existence  of 
cancer  of  the  cervix  uteri  in  its  earlier  stage.  When  this  is  the 
case,  the  stimulus  of  pregnancy  generally  causes  a  rapid  growth  of 
the  cancer,  so  that  when  full  term  is  reached,  the  disease  may  have 
reached  to  a  very  formidable  extent,  even  involving  the  whole  circuit 
of  the  cervix,  and  extensively  infiltrating  the  cellular  tissue  around. 
In  other  cases  cancer  of  the  vagina,  or  cancer  commencing  elsewhere 
in  the  pelvis,  as  from  the  rectum,  forms  such  a  mass  in  the  cellular 
tissue  that  the  passage  of  the  foetus,  even  after  embryotomy,  becomes 
difficult  or  impossible. 

Results. — In  some  cases,  relief  is  brought  by  nature  through  the 
occurrence  of  spontaneous  abortion  or  premature  labour.  If  preg- 

nancy goes  on  to  the  later  months,  the  complication  is  very  for- 
midable. The  difficulty  in  parturition  depends  not  only  upon  the 

extent  of  growth,  but  still  more  upon  its  hardness.  A  certain 
amoimt  of  the  softening  of  parturition  may  take  place  even  in  the 
diseased  cervix ;  spontaneous  lacerations  may  give  increased  space, 

and  sometimes  even  unassisted  delivery  takes  place  with  less  diffi- 
culty than  had  been  anticipated.  If  some  part  of  the  cervix  remains 

free,  it  is  generally  possible  to  get  sufficient  dilatation  to  deliver  the 
foetus  by  some  means,  and,  even  when  the  whole  circuit  is  involved, 

this  often  proves  possible,  provided  that  there  is  not  too  much 
infiltration  of  the  cellular  tissue  around  with  hard  growth,  and 

that  the  growth  itself  does  not  form  too  large  a  mass  to  allow  the 
fetus  to  pass. 

The  danger,  however,  is  by  no  means  over  with  delivery. 

Decomposition  and  inflammation  or  sloughing  of  the  bruised 
cancerous  tissue  is  apt  to  follow,  and  the  most  frequent  cause  of 

death  is  septicaemia  set  up  in  this  maimer.  When  the  whole 

circuit  of  the  cervix  is  so  involved  in  the  disease  that  no  commence- 

ment of  dilatation  can  occur  spontaneously,  the  uterus  sometimes 

passes  into  the  state  of  continuous  action  without  the  occurrence  of 

any  distinct  rhythmical  pains.  The  pulse  rises  therewith,  and  the 

general  condition  becomes  serious.  In  other  very  rare  cases,  when 

the  uterus  has  remained  quiescent,  the  fetus  has  died,  and  been 

retained  within  the  uterus  beyond  fidl  term,  thus  constituting  one 

form  of  the  so-called  "missed  labour"  (see  p.  338).  Sometimes 

before  any  onset  of  labour  a  condition  of  severe  constitutional  irrita- 

tion, with  elevation  of  pulse  and  temperature,  and  dry  tongue, 

supervenes.  This  appears  to  be  due  to  septic  absorption  from  the 

cancerous  discharge,  and  to  be  liable  to  be  induced  by  any  inter- 
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ference  with  the  cervix,  even  by  repeated  digital  examinatio
n. 

Some  patients  die  undelivered  from  the  effects  of  the  disease,  or 

after  an  abortive  attempt  at  labour,  or  after  fruitless  attempts  to 

deliver  them.  In  others  rupture  of  the  uterus  occurs  (11  out  of  180, 

Herman). 

Prognosis. — Excluding  cases  in  which  abortion  occurs,  the 

mortality  within  the  puerperal  period  in  recorded  cases  is  scarcely 

less  than  50  per  cent.*  Even  in  cases  in  which  labour- terminates 

naturally  without  assistance,  it  ie  over  30  per  cent.  The  mortality 

of  the  children  is  also  very  considerable,  being  about  38  per  cent. 

This  is  not  solely  clue  to  the  effects  of  protracted  labour,  but  partly 

to  the  tendency  of  the  disease  to  bring  on  labour  prematurely,  and 

to  the  feeble  vitality  of  the  children,  or  their  death  in  utero  before 

labour,  also  the  consequences  of  the  disease. 
Treatment. — This  is  a  case  in  which  the  interests  of  the 

mother  have  to  be  balanced  against  those  of  the  child.  Accordingly 

some  authorities,  considering  that  the  mother  must  die  before  very 
long  in  any  case,  have  considered  that  special  regard  ought  to  be 
paid  to  the  life  of  the  child.  In  this  country  it  will  be  generally 

considered  that  the  physician  has  not  the  right  to  sacrifice  even  a  pro- 

bable temporary  prolongation  of  the  mother's  life  for  the  sake  of  the 
tinhorn  infant,  especially  since  the  preservation  of  a  motherless 
infant  is  not  always  an  unmixed  advantage.  It  is  only  when  the 
chances  of  the  mother  are  very  evenly  balanced  in  the  choice 
between  two  modes  of  treatment,  as  between  craniotomy  and 
Caesarian  section,  when  delivery  is  likely  to  be  very  difficult,  that 

the  consideration  of  the  child's  life  may  justly  have  some  weight, 
especially  if  the  parents  are  anxious  for  its  preservation. 

Induction  of  abortion. — Abortion  should  therefore  be  induced  in 
the  early  months,  if  the  patient  comes  then  under  observation. 
The  reason  for  this  is  not  only  that  the  risks  after  abortion  are  much 
less  than  after  labour  in  the  later  months,  but  that  the  stimulus  of 
pregnancy  to  the  advance  of  the  disease  is  thus  abolished.  Even  in 

the  later  months  there  seems  to  be  some  gain  in  inducing  premature 
labour,  since  the  smaller  size  of  the  foetus  will  render  extraction 
more  easy.  Induction  may  be  performed  by  puncture  of  the  mem- 

branes, if  this  is  practicable.  If  not,  the  cervix  may  be  first  dilated 
by  a  laminaria  tent. 

Amputation  of  diseased  cervix. — If  the  cancer  is  limited  to  the 
cervix,  especially  if  it  takes  the  form  of  a  prominent  mass  of 
epithelioma,  there  is  an  alternative  between  induction  of  abortion 
and  removal  of  the  disease.    The  immediate  results  of  amputation 

•  For  statistics  of  recorded  cases,  see  Herman,  "  The  Treatment  of  Pregnancy,  com- plicated by  Cancerous  Disease  of  the  Genital  Canal."   Obstet.  Trans.,  Vol.  XX. E  E  2 
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or  partial  excision  of  the  cancerous  cervix  in  pregnancy  have  been 
favourable,  whether  the  patient  has  aborted  in  consequence  of  the 
operation  or  not.  And  so  far  there  is  evidence  in  favour  of  treat- 

ment by  removal,  which  may  be  performed  by  the  galvanic 

e'eraseur.  In  cases  of  the  unimpregnated  uterus,  however,  it  is found  that  there  is  a  far  better  chance  of  prolonged  freedom  from 
recurrence,  if,  instead  of  slicing  off  the  growth  level  with  the  vagina, 
the  operator  excises  it  in  a  conical  or  cylindrical  piece  going  up  to 
the  level  of  the  internal  os.  The  risk  of  haemorrhage  in  this 
operation  would  be  increased  by  the  existence  of  pregnancy,  and 
moreover,  if  any  outlying  cancer  cells  escape  removal,  the  con- 

tinuance of  pregnancy  will  accelerate  the  recurrence  of  the  disease. 
It  is  better,  therefore,  to  induce  abortion  first,  and  carry  out  the 

supra-vaginal  amputation  as  soon  as  the  puerperal  period  is  over. 
Sir  Spencer  Wells  has  performed  total  extirpation  of  the  cancerous 

uterus  by  abdominal  section  in  pregnancy  with  a  favourable  imme- 
diate result,  but  the  patient  soon  died  from  recurrence. 

Management  of  labour. — Labour  being  induced,  or  coming  on 
spontaneously,  fair  time  should  be  allowed  to  nature  to  see  what 
dilatation  and  softening  of  the  cervix  will  take  place  before  further 
interference  is  undertaken.  Hydrostatic  dilators  have  sometimes 
heen  used  to  stretch  the  cervix,  but  not  with  very  favourable 
Tesults.  It  seems  that  their  prolonged  pressure  is  more  likely  to 
cause  inflammation  of  the  growth  or  septic  absorption  than  are 
lacerations  or  incisions. 

Incision  of  the  cervix. — In  cases  which  end  favourably  by  the 
natural  powers,  the  yielding  often  takes  place  by  spontaneous 

laceration.  This  may  be  imitated  by  artificial  incisions  with  advan- 

tage, and  the  general  results  of  'cases  so  treated  have  been  good. 
Haemorrhage  either  from  lacerations  or  incisions  has  not  generally 

heen  very  formidable.  It  may  be  arrested  if  necessary  by  swabbing 

with  a  solution  of  perchloride  or  subsulphate  of  iron.  The  method 

of  incision  is  applicable  chiefly  when  the  disease  is  mainly  in  the 

cervix  itself,  not  so  much  when  there  is  a  large  hard  mass  in  the 

cellular  tissue  outside.  If  there  are  projecting  masses  which  are 

likely  to  slough  afterwards,  it  will  be  of  advantage  to  cut  these, 

.away,  and  in  this  way  more  room  may  be  gained.  In  one  case  of 

cancer  involving  the  whole  cervix,  I  incised  in  several  directions  up 

to  the  vaginal  reflection,  and  then  removed  the  intervening  portions 

by  the  galvanic  e'eraseur.  Delivery  followed  very  rapidly  by  the 
natural  powers,  the  child  being  alive. 

Forceps  and  version.— Delivery  by  forceps  or  version  may  be  com- 

bined, if  necessary,  with  the  method  of  incisions,  especially  if  the 

pains 'are  not  strong.    Of  the  two,  forceps  give  rather  a  more 
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favourable  chance  to  the  child.  Version,  especially  by  the  bipolar 

method,  can  be  performed  when  the  os  is  too  small  for  application 

of  forceps  to  be  desirable,  and  the  half-breech  then  forms  an  efficient 
wedge-shaped  dilator.  In  9  cases  delivered  by  forceps,  there  were 
4  deaths  ;  in  14  deliveries  by  version  8  deaths  (Herman). 

Craniotomy  and  Caesarian  section. — Craniotomy  and  Csesarian 
section  both  give  a  veiy  high  mortality,  with  not  very  much  to 
choose  between  them.  In  12  cases  of  craniotomy  there  were  9 
deaths ;  in  11  of  Ctesarian  section  8  deaths.  These  numbers, 

however,  are  not  large  enough  for  a  safe  comparison.  The  bad 
results  of  craniotomy,  compared  with  use  of  forceps  or  version, 
must  depend  rather  upon  the  difficulty  of  the  case  in  which  it  was 
found  necessary  than  upon  the  operation  itself.  Csesarian  section 

may  be  expected  t">  be  less  favourable  in  its  results  than  when 
performed  for  pelvic  distortion,  on  account  of  the  probable  septic 

infection  of  the  peritoneum  from  the  cancerous  discharge,  communi- 
cation existing  through  the  cervical  canal.  I  have  found  that  after 

craniotomy}  the  whole  circuit  of  the  os  being  diseased,  it  was 
easier  to  extract  with  craniotomy  forceps,  which  elongated  the  head 
into  a  cone,  than  with  the  cephalotribe,  which  flattened  it  out 

(see  Chapter  on  Craniotomy).  On  the  whole  it  appears  that 
craniotomy  should  be  chosen  by  preference,  when  a  space  has 
been  gained  in  the  os  through  which  extraction  without  great  diffi- 

culty may  be  expected.  Caesarian  section  may  be  chosen  from  the 
first  when  the  cervix  is  so  infiltrated  that  there  is  no  commencement 
even  of  dilatation  by  the  natural  powers,  or  when  the  pelvis  is 
occupied  by  a  very  large  hard  mass.  My  own  experience  is  of  six 
cases  of  extensive  cancer,  at  or  near  full  term,  involving  the  whole 
circuit  of  the  cervix.  Two  were  delivered  by  craniotomy,  with  one 
death.  Two  by  Csesarian  section,  both  died  ;  one  child  lived,  one 
was  decomposed-.  One  by  version  ;  mother  and  child  lived.  One 
by  incisions  with  removal  of  main  part  of  growth  ;  mother  died, 
child  lived.  The  mothers  who  recovered  from  the  operation  were 
in  such  condition  that  they  could  not  survive  many  months. 

Labour  complicated  by  Tumours. 

Myomata,  or  Fibroid  Tumours  of  the  Uterus.— Con- 
sidering the  frequency  of  fibroid  tumours,  it  is  comparatively  rare 

for  them  to  be  met  with  as  a  complication  of  labour.  In  general 
the  presence  of  a  fibroid  appears  to  prevent  pregnancy.  It  may  also Lead  to  abortion  or  premature  labour.  The  dangers  to  which  a 
fibroid  tumour  complicating  labour  may  lead  are  inefficient  or 
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irregular  contractions  of  the  uterus,  ante-partum,  or  more  fre- 

quently post-partum,  haemorrhage — the  latter  depending  upon  the 
failure  of  the  uterus  to  contract — obstruction  to  the  passage  of  the 
foetus  when  the  tumour  occupies  the  pelvis,  sometimes  rupture  of 
the  uterus  from  the  combined  effect  of  the  obstruction  and  partial 

atrophy  or  weakness  of  the  uterine  muscle,  and  subsequent  inflam- 
mation or  sloughing  of  the  growth  from  the  effect  of  bruising  or 

pressure,  with  consequent  risk  of  septicaemia.  Uterine  contractions 
are  apt  to  be  unusually  painful.  A  fibroid  tumour  also  appears  to 
predispose  to  placenta  praevia,  and  may  then  render  version  or  other 

Fig.  129.— Labour  impeded  by  uterine  polypus. 

treatment  difficult,  if  the  fibroid  occupies  the  lower  part  of  the 
uterus. 

If  the  fibroids  are  corporeal  and  subserous,  especially  if  pedun- 

culated, generaUy  labour  is  but  little  disturbed,  unless  their  size  is 

so  great  as  to  interfere  with  the  action  of  auxiliary  muscles.  
If 

they  are  interstitial,  or  submucous,  the  chief  risk  of  haemorrh
age 

occurs,  since  the  due  contraction  of  the  uterus  is  then  apt  to  fa
il 

If  a  fibroid  obstructs  labour  by  occupying  the  pelvis,  it  generally 

lies  behind  the  cervix.  It  may  then  be  either  a  corpo
real  sub- 

peritoneal fibroid,  which  has  dropped  down  into  the  pelvis,  or  a 

subperitoneal  outgrowth  from  the  cervix.  The  latter
  is  much  the 

more  serious,  ■  since  it  cannot  be  pushed  up  out  of  t
he  pelvis. 
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Labour  may  also  be  obstructed  by  a  large  fibroid  polypus,  coming 

down  in  advance  of  the  presenting  part  (see  Fig.  129)  by  a  sub- 

mucous fibroid  in  the  lower  part  of  the  uterus  or  cervix,  or  by  a 

general  fibroid  elongation  and  enlargement  of  the  cervix,  generally 

of  the  anterior  lip.  Fibroids  generally  enlarge  with  the  stimulus 

of  pregnancy,  and  they  may  at  the  same  time  become  soft  from 

O3dema°or  cystic  formation.  In  such  case  the  growth  may  be  diffi- 
cult to  distinguish  from  an  ovarian  tumour. 

Treatment— If  the  fibroids  are  corporeal,  and  do  not  occupy 

the  pelvis,  all  that  is  generally  necessary  is  to  take  special  pains  to 

secure  due  contraction  of  the  uterus  in  the  third  stage  of  labour  and 

afterwards.    It  is  well  to  give  a  dose  of  ergot  after  delivery.    If  a 

subserous  fibroid  occupies  the  pelvis,  so  as  to  obstruct  the  passage  of 

the  foetus,  the  first  effort  should  be  to  push  it  up  out  of  the  pelvis. 

By  this  means  the  necessity  for  even  Caesarian  section  may  some- 
times be  averted.    The  attempt  may  first  be  made  with  the  patient 

in  the  knee-elbow  position,  with  the  fingers  in  the  vagina,  or,  if  that 

fails,  in  the  rectum.    If  this  also  fails,  an  anaesthetic  should  be 

aclroinistered,  and  the  attempt  repeated  with  the  patient  in  the 

semi-prone  position.    It  is  sometimes  of  service  to  introduce  the 

half-hand  into  the  rectum.    If  reposition  fails,  delivery  may  be 
■effected  by  forceps  or  craniotomy  according  to  circumstances.  The 
latter  operation  will  generally  be  required,  and  delivery  through  the 
flattened  space  is  usually  best  effected  by  the  cephalotribe.    If  the 
tumour  does  not  leave  a  space  in  the  pelvis  measuring  as  much  as 
•at  least  if  inches  in  its  smallest  diameter,  and  at  least  3  inches 
in  the  diameter  bisecting  the  former  at  right  angles,  it  is  better  to 
resort  at  once  to  Caesarian  section.    The  results  of  this  operation, 
however,  are  still  worse  in  the  case  of  fibroid  tumour  than  under 

ordinary  circumstances,  and  it  will  generally  be  impossible  to  com- 
plete the  operation  by  ablation  of  the  whole  uterus  according  to 

Porro's  method  (see  Chapter  on  Caesarian  Section).    Out  of  30 
operations,  according  to  Spiegelberg,*  only  4  mothers  survived,  and 
1 6  children  were  born  alive. 

If  a  case  comes  under  observation  before  full  term,  a  trial  should 
be  made  whether  the  tumour  can  be  pushed  up  out  of  the  pelvis. 
If  this  is  not  the  case,  it  is  desirable  to  induce  abortion  or  prema- 

ture labour,  if  there  is  a  prospect  of  delivery  through  the  natural 
passages  by  this  means.  Care  must  be  taken  not  to  mistake  the 

sac  of  an  extra-uterine  pregnancy,  which  generally  lies  behind 
the  uterus,  for  a  fibroid  or  ovarian  tumour  complicating  uterine 
pregnancy. 

Enucleation. — In  the  case  of  a  submucous  fibroid  presenting  at 
*  Lehrbuch  der  GeburtshUlfe,  p.  470. 
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Fig.  130.— Thomas's serrated  scoop  for 
enucleating  fi- broids. 

the  lower  part  of  the  uterus  below  the  foetus, 
enucleation  of  the  fibroid  before  delivery  may  be 
the  best  treatment,  if  delivery  is  likely  to  be  other- 

wise very  difficult.  If  there  is  any  constriction  at 
the  lower  margin  of  attachment,  forming  a  demarca- 

tion between  the  tumour  and  the  uterine  wall,  this 
may  generally  be  effected.  If  the  greatest  diameter 
of  the  tumour  can  be  made  out  as  being  larger  than 
its  base,  a  large  ecraseur  may  be  used,  and  a  loop 
of  strong  single  steel  wire  passed  over  the  tumour. 
Otherwise  enucleation  must  be  commenced  from 

below.  The  mucous  membrane  may  be  incised 
with  scissors  along  the  lower  margin  of  attachment, 
and  the  tumour  then  enucleated  with  the  fingers 

or  with  Thomas's  serrated  scoop  (Fig.  130).  Trac- 
tion upon  the  tumour,  by  means  of  strong  tenacu- 
lum forceps  fixed  into  it,  will  assist  the  operation. 

It  is  necessary  for  the  safety  of  this  operation  that 
there  should  be  a  sufficient  thickness  of  uterine 

wall  covering  the  tumour  outside. 
If  fibroid  enlargement  of  the  anterior  lip  is  likely 

to  cause  much  obstruction,  it  may  be  amputated 

before  delivery  with  the  galvanic  e'craseur,  if  this 
instrument  is  available.  A  fibroid  polypus  is  a 
much  less  formidable  complication.  It  can  easily 

be  removed  with  the  e'craseur,  or,  in  the  absence 

of  an  e'craseur,  with  scissors,  before  delivery.  If 
a  polypus  is  detected  only  after  delivery,  it  should 
still  be  at  once  removed,  lest  sloughing  should 
occur,  and  consequent  septic  absorption. 

Ovarian  Tumours. — An  ovarian  tumour  in  the 

abdomen  does  not  generally  interfere  with  labour 
further  than  by  making  the  pains  less  effective. 

Delivery  by  forceps  may  be  called  for  on  this 
account.  If  an  ovarian  tumour  lies  in  the  pelvis 
behind  the  cervix,  it  is  liable  to  obstruct  delivery 
like  a  fibroid  in  the  same  position  (Fig.  131).  It 
is  still  more  likely  than  a  fibroid,  in  consequence 
of  the  pressure  to  which  it  is  subjected,  to  undergo 
inflammatory  or  necrotic  processes  afterwards,  or 

to  rupture  into  the  peritoneal  cavity.  Of  57  re- 

corded cases  collected  by  Playfair*  13,  or  2  2 -8  per 
cent.,  ended  fatally. 

*  Obstet.  Trans.,  Vol.  IX. 



OVARIAN  TUMOURS. 425 

Treatment. — As  in  the  case  of  a  fibroid  tumour  obstructing 

the  pelvis,  the  best  treatment  is  to  push  up  the  tumour  out  of  the 
pelvis,  either  in  labour,  or  during  pregnancy  if  the  case  conies  then 
under  observation.    Induction  of  abortion  or  premature  labour  may 
be  indicated,  if  this  cannot  be  done.    If  the  tumour  cannot  be 

pushed  up,  it  should  be  punctured  through  the  vagina.  This 

should  be  done  even  if  it  is  apparently  solid,  and  even  if  there  is- 
doubt  whether  it  may  not  be  a  fibroid  tumour  of  the  uterus,  for 
tenseness  of  fluid  may  give  the  impression  of  hardness,  especially  if 

a  cyst  has  suppurated,  and  is  surrounded  with  inflammatory  pro- 
ducts.   For  the  punc- 

ture an  aspirator  may 
be  used,  with  not  too 
small  a  needle,  lest  the 
fluid  prove  to  be  thick 
and   tenacious.  The 

vagina  should  first  be 

syringed  with  an  anti- 
septic solution,  and  the 

aspirator    needle  im- 
mersed in  the  same.  In 

the  case  of  a  multilo- 

cular  cyst,  the  needle 

may  have  to  be  passed- 
in  several  directions,  in 
order   to    secure  the 

greatest  amount  of  di- 
minution.  Even  if  the 

swelling  is  originally 
not  large  enough  to  be 
likely  to  render  deli- 

very impossible,  yet,  if 
it  is  of  any  consider- 

able size,  it  is  desirable  to  puncture  it,  if  it  appears  to  contain  fluid 
m  order  to  diminish  the  risk  of  bruising  and  inflammatory  change 
afterwards.    If  any  considerable  swelling  remains  after  puncture 
reposition  may  be  again  attempted  with  a  better  prospect  of  success' in  the  case  of  a  tumour  mainly  occupying  the  abdomen,  but having  a  solid  portion  in  the  pelvis,  tapping  by  the  abd oi  through  the  vagina,  might  be  indicated, 
stances,  ovariotomy  might  sometimes  be 
delivery  were  likely  to  be  very  difficult 

The  greatest  possible  diminution  of  the 

Fig.  131.— Labour  impeded  by  ovarian  tumour. 

omen,  instead 
Under  similar  circum- 

the  best  treatment,  if 

—  ■»  effected,*  ̂ t!^ 
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craniotomy.  In  some  cases  it  has  been  necessaiy  to  have  recourse  to 
Caesarian  section.  In  such  a  case,  after  the  abdominal  incision  had 
been  made,  trial  might  be  made  first  whether  the  tumour  could  be 
removed  through  the  abdomen  without  opening  the  uterus. 

Hydatid  tumours  op  the  pelvis  are  of  rare  occurrence  in 
Britain,  but  may  possibly  form  an  obstruction  to  labour  like  an 
ovarian  tumour.  The  nature  of  the  tumour  could  hardly  be  diagnosed 
before  puncture,  unless  from  the  presence  of  a  similar  tumour  in 
■connection  with  the  liver,  or  in  other  parts.  The  obstruction 
•caused  by  the  tumour  will  generally  be  overcome  by  puncture. 

Prolapse  op  the  Vagina. — When  the  vagina  has  been  pro- 
lapsed before  pregnancy  or  during  pregnancy,  the  hypertrophied 

tissue,  especially  the  anterior  vaginal  wall,  may  be  pushed  down  in 
front  of  the  head,  become  cedematous  from  pressure,  and  cause  a 
certain  amount  of  obstruction.  Sometimes  a  pouch  of  the  bladder, 
forming  a  cystocele,  descends  with  the  vagina.  If  this  contains 
urine,  a  tense  swelling,  causing  increased  obstruction,  may  be  formed. 
The  treatment  is  to  empty  the  bladder  by  catheter,  and  retract 
the  prolapsed  mucous  membrane  with  the  fingers  as  the  head  is 
passing. 

Distended  Bladder. — Betentiou  of  urine,  from  pressure  of  the 
presenting  part  on  the  neck  of  the  bladder,  is  not  tmcommon  in 
labour.  The  top  of  the  bladder  rises  in  the  abdomen  with  the 

lengthening  of  the  cervix  and  upward  travelling  of  the  internal  os 
uteri.  If  the  abdomen  be  examined  therefore,  a  distended  bladder 
is  always  easily  recognised  as  an  elastic  fluctuating  swelling  in  front 
of  the  lower  part  of  the  uterus.  Its  effect  in  rendering  pains 
ineffective  has  already  been  considered  (see  p.  397).  In  passing  a 
catheter  it  must  be  remembered  that  the  meatus  is  often  displaced 
forward  by  swelling  and  descent  of  the  vaginal  wall,  and  the  urethra 
lengthened  by  stretching.  If  the  catheter  is  arrested  at  the  point 
where  the  head  rests  against  the  pubes,  the  head  should  be  pushed 
up  in  an  interval  between  pains,  and  the  tip  of  the  catheter  guided 
forward  by  the  finger  in  the  vagina  so  as  to  pass  the  head. 

Vesical  Calculus.' — Calculus  is  very  rare  in  women,  and  still 
rarer  as  a  compbcation  of  labour.  Cases  have,  however,  been 
recorded  in  which  a  calculus  has  become  impacted  between  the 

descending  head  and  the  pubes,  or  fixed  at  the  entrance  of  the 
urethra,  and  formed  an  obstacle  to  labour.  The  diagnosis,  if  any 

doubt  existed,  would  be  at  once  decided  by  the  use  of  the  bladder  sound. 

Treatment. — The  calculus  should,  if  possible,  be  pushed  out  of 

the  way  above  the  pubes.  The  elevation  of  the  bladder  in  labour 

will  generally  facilitate  this.  If  it  does  not  otherwise  succeed,  the 

attempt  should  be  repeated  in  the  knee-elbow  position,  the  head 
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being  pushed  backward.  If  the  calcvdus  is  firmly  impacted  and 
cannot  be  pushed  up,  it  may  be  extracted  after  rapid  dilatation  of 

the  urethra,  if  small.  If  it  is  large,  vaginal  lithotomy  may  be  per- 
formed, if  necessary,  by  a  longitudinal  incision,  and  the  wound  closed 

by  sutures  when  delivery  is  completed. 

Vaginal  Entebocele. — Prolapse  of  the  posterior  vaginal  wall, 
independently  of  pregnancy,  is  often  accompanied  by  rectocele. 
Much  more  rarely  some  portion  of  the  small  intestine,  omentum,  or 
some  part  of  the  large  intestine,  as  the  sigmoid  flexure,  descends 
into  the  pouch  of  Douglas,  which  is  always  drawn  down  into  the 
swelling  (Fig.  132).  Thus  a  kind  of  vaginal  hernia  is  formed.  In 
rare  cases,  such  an  entero- 
cele  may  be  pushed  down 
in  front  of  the  head  in  la- 

bour, and  its  return  pre- 
vented by  the  pressure. 

Such  a  swelling  will  be 
resonant,  with  gurgling  on 
pressure.  The  diagnosis 
will  be  made  certain  by 

combined  vaginal  and  rec- 
tal examination.  The  treat- 

ment is  to  return  the  her- 

nia by  pressure,  with  the 
aid,  if  necessary,  of  the 

knee-elbow  position,  the 
head  being  pushed  back- 

ward. If  this  does  not 

succeed,  the  attempt  may 
be  made  with  the  aid  of 

chloroform,  the  patient  be- 

ing in  the  semi-prone  position.  This  also  failing,  delivery  may  be 
hastened  with  forceps. 

Thrombus  op  the  Vagina  and  Vulva. — Thrombus  of  the 
vagina  or  vulva  arises  from  rupture  of  veins.  It  rarely  occurs  in 
pregnancy,  unless  from  the  effect  of  violence,  more  frequently  in 
actual  labour.  The  causes  are,  first  the  vascular  distension  of  preg- 

nancy, next  the  obstacle  to  venous  return  from  pressure  of  the  pre- 
senting part,  and  finally  the  increased  venous  pressure  due  to  the 

bearing-down  efforts.  In  other  cases  the  lesion  of  the  vessels  may 
be  caused  by  the  advance  of  the  presenting  part,  more  rarely  by 
some  operative  interference.  In  some  cases  a  tense  swelling  is 
produced  large  and  hard  enough  to  form  an  obstacle  to  delivery.  °  In others  the  swelling  is  comparatively  small,  or  only  becomes  manifest 

Fig.  132— Prolapse  of  posterior  vaginal  wall with  enterocele. 
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after  delivery.  The  surface  may  rupture  from  tension  or  he  lace- 
rated in  delivery,  and  then  profuse  haemorrhage  may  occur,  even  to 

such  an  extent  as  to  prove  fatal.  Afterwards  there  is  danger  of 
septicaemia  from  breaking  down  of  the  effused  clot,  especially  if 
exposed  to  the  air.  Most  frequently  the  effusion  commences  close 
to  the  vaginal  outlet  on  one  side,  and  extends  thence  up  the  vagina, 
and  outwards  towards  the  labium.  Occasionally  the  blood  has 
extended  to  a  much  greater  distance,  as  to  the  iliac  fossa  or  beneath 
the  abdominal  wall. 

Generally  the  swelling  increases  rapidly  and  is  accompanied  by 
acute  tearing  pain  in  the  part  affected,  and  extending  to  the  thigh. 
Marked  symptoms  of  anaemia  may  appear  at  the  same  time.  If 
the  lesion  is  caused  by  the  head  itself,  the  effusion  may  be  kept  in 
check  by  pressirre,  and  only  increase  more  gradually  after  delivery 
is  completed.  The  swelling  is  tense  but  fluctuating,  while  the  blood 
remains  fluid,  the  surface  dark  blue  and  translucent.  As  clot  forms 

the  swelling  becomes  harder.  The  vagina  may  be  so  much  nar- 
rowed as  to  impede  the  escape  of  the  lochia.  The  surface  may  give 

way  only  after  an  interval  of  some  days,  and  then  there  is  danger  of 
recurrent  haemorrhage.  The  suppuration  which  follows  rupture  or 
artificial  opening  may  lead  to  necrosis  of  tissue  round,  or  burrowing 
abscesses,  as  well  as  to  septicaemia.  In  favourable  cases  resolution 
occurs  without  rupture. 

Thrombus  of  vagina  or  vulva  does  not  occur  more  than  once  in 
2.000  or  3000  deliveries.  As  a  cause  of  obstruction  to  labour,  it  is 

very  much  more  rare  even  than  this.  When  the  effusion  is  exten- 
sive, the  prognosis  is  a  rather  serious  one.  In  67  cases  collected 

by  Winckel  *  there  where  6  deaths,  or  12-7  per  cent.,  and  other 
authorities  have  given  a  much  more  unfavourable  estimate  than  this. 

Under  favoiu'able  circumstances,  however,  the  results  may  be  better. 
Still  more  rare  instances  have  been  recorded  of  thrombus  affecting, 

not  the  lower  part  of  the  vagina  or  vulva,  but  the  tissue  immediately 
surrounding  the  cervix. 

Treatment. — If  the  commencing  formation  of  a  thrombus  in 

labour  is  detected  early,  the  foetus  should  be  extracted  Avith  forceps 

as  quickly  as  possible,  since  the  relief  of  venous  obstruction  is  the 

best  means  to  stop  the  bleeding.  If  the  swelling  is  so  large  as  to 

prevent  delivery,  it  must  be  first  incised.  The  bleeding  may  be 

stopped  by  pressure  with  absorbent  cotton  soaked  in  a  solution  of 

perchloride  or  subsulphate  of  iron  and  tucked  into  the  opening,  or 

by  drawing  the  head  quickly  down  upon  the  opening.  Bleeding 

after  delivery  must  be  stopped  in  the  same  way  by  pressure  with 

•  Pathologie  und  Thcrapie  des  Wochenbet  es. 
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cotton  soaked  in  a  styptic.  If  the  opening  is  within  the  vagina, 

pressure  by  an  hydrostatic  dilator  filled  with  cold  water  may  be 
added.  This  must  be  removed  from  time  to  time  for  the  vagina  to 

be  syringed,  and  will  not  have  to  be  continued  more  than  about 

twelve  hours.  Dangerous  bleeding  may  be  kept  in  check  by 

pressure  with  the  finger  alone,  while  the  cotton  soaked  in  iron 

solution  is  being  prepared.  Eecurrent  bleeding  is  to  be  treated  in 
a  similar  way. 

If  the  delivery  is  over,  and  the  thrombus  is  not  ruptured,  it 
should  be  left  unopened  if  possible.  If  it  is  found  to  be  increasing 
in  size,  and  is  within  the  vagina,  pressure  may  be  made  upon  it  for 
a  time  by  the  hydrostatic  dilator  filled  with  cold  water.  The 
thrombus  should  only  be  opened  if  the  surface  is  becoming  sloughy, 
if  there  are  signs  of  suppuration  in  it,  or  general  signs  of  septic 
absorption  attributed  to  its  presence,  or  again  if  the  swelling  is  so 
enormous  that  there  is  no  hope  of  its  absorption.  Even  a  delay  of 
a  few  days  in  opening  is  an  advantage,  for  there  is  then  less  risk  of 
recurrent  ksemorrhage.  If  an  opening  is  made,  it  should  be  fairly 
free,  and  at  a  prominent  yet  dependent  part,  generally  at  the  inner 
side  of  the  labium  majus.  It  is  better  not  to  attempt  to  detach 
clots  from  within,  for  fear  of  setting  up  fresh  bleeding.  If  the 
thrombus  has  ruptured  or  been  opened,  the  aperture  should  be 

frequently  syringed  with  an  antiseptic  solution,  and  iodoform  may 
be  dusted  into  it.  Any  sloughy  and  loose  bits  of  tissue  should  be 
removed. 

(Edema  of  the  Vulva. — In  some  cases,  especially  when 
albuminuria  exists,  oedema  of  the  vulva  may  be  so  great  as  to  form 
some  hindrance  to  the  exit  of  the  foetus,  and  to  cause  a  risk  of 
injury  to  the  oedematous  tissue  through  pressure.  In  such  a  case 
it  is  desirable,  before  the  final  stage  of  labour  is  reached,  to  let  out 
the  serum  by  making  numerous  punctures  in  the  cedematous tissue. 



CHAPTER  XXVIII. 

LABOUR  OBSTRUCTED  BY  ANOMALIES  OF  THE  OVUM. 

Shoulder,  Arm,  and  Transverse  Presentations. 

Although  the  term  transverse  presentation  or  "  crossbirth "  is 
frequently  used,  it  is  very  rare  for  the  long  axis  of  the  fcetus  to  lie 
transversely  in  the  uterus,  either  in  pregnancy,  or  at  the  onset  of 

labour.  Almost  the  only  case  in  -which  the  foetus  actually  lies 
transversely  is  that  in  which  the  abdomen  is  so  contracted  from 
above  downwards  in  consequence  of  spinal  deformity  that  there  is 
more  room  for  the  axis  of  the  foetus  in  a  transverse  than  in  its  usual 

position.  The  shape  of  the  uterus  then  accommodates  itself  to  the 

necessity  of  the  case.  In  the  cases  often  called  transverse  presenta- 
tions, the  axis  of  the  foetus  for  the  most  part  really  lies  obliquely  hi 

the  first  instance,  the  head  lower  than  the  breech.  The  head  is 

then  displaced  to  one  side  of  the  brim  instead  of  descending  into  it, 
and  the  shoulder  becomes  usually  at  first  the  presenting  part.  As 
the  shovdder  is  pressed  more  deeply  into  the  brim,  the  head  is 
deflected  more  and  more  upwards,  and  the  long  axis  of  the  child 
becomes  more  nearly  transverse  than  at  first.  After  the  rupture  of 

the  membranes  the  arm  frequently  is  prolapsed,  and  so  becomes  the  pre- 

senting part  (Fig.  1 33),  but  the  mechanism  is  not  essentially  different, 
whether  the  shoulder  or  arm  present.  More  rarely  other  parts  of 

the  fetus  present,  such  as  the  back,  or  the  abdomen,  the  fcetus  in 

the  latter  case  being  in  a  position  of  excessive  extension  or  opis- 

thotonos, instead  of  the  usual  position  of  flexion.  These  presentations 

occur  chiefly  with  a  premature  or  macerated  foetus,  which  is  apt  to 

become  doubled  up  in  various  positions.  They  have  a  tendency  to 

become  converted  into  shoulder  presentations.  In  rare  cases  the 

so-called  compound  presentations  occur,  such  as  hands  and  feet 

together,  or  feet  with  head.  In  these  cases  the  axis  of  the  fcetus 

may  have  considerable  obliquity  or  be  nearly  transverse,  or  it  may 

be  much  doubled  upon  itself.  The  presentation  of  feet  with  head 

implies  that  the  legs  are  extended  upon  the  thighs  instead  of  being 
flexed  as  usual. 
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In  all  these  presentations  the  foetus  is  moulded  into  such  a  shape 
that  it  forms  a  wedge  with  the  base  uppermost,  the  dimensions  of 
the  base  being  as  a  rule  so  large  that  it  cannot  possibly  pass 
through  the  pelvis.  In  the  case  of  shoulder  or  arm  presentation 
the  base  of  the  wedge  is  formed  by  the  diameter  of  the  head  in 

addition  to  that  of  the  thorax.  As  a  rule,  therefore,  delivery  is- 
impossible,  except  by  artificial  means. 

Frequency. — The  frequency  of  shoulder  or  transverse"  presen- tation in  its  different  varieties  has  been  estimated  at  from  1  in  130 

Fig.  133.— Arm-presentation  in  the  dorso-anterior  position. 

to  1  in  250  cases.  In  the  Guy's  Hospital  Charity  it  was  1  in  297 
or  0-32  per  cent,  in  22,980  births. 

Causation.— All  abnormal,  and,  especiaUy  oblique  and  trans- 
verse, positions  of  the  foetus  are  relatively  common  in  pregnancy 

before  full  term,  and  tend  to  become  rectified  by  the  mutual  adap- 
tation of  the  uterus  and  the  foetus,  as  previously  described  (see p.  91)  Immaturity  of  the  fetus  is  therefore  an  important  cause ot  shoulder  presentations.  Another  is  death  or  maceration  of  the 

fetus  for  then  the  tonicity  by  which  it  maintains  its  axis,  and  the muscular  movements  by  which  adaptations  are  aided,  both  fail  In 
the_ development  of  shoulder  presentations  out  of  a  slightly  oblique 
position  of  the  long  axis,  contraction  of  the  pelvic  brim,  especiaUy contrac  ion  of  the  conjugate  diameter,  plays  an  important  part For  if  the  fetal  head  is  unable  easily  to  enter  the  brim,  it  is  more 
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likely  to  be  deflected  to  one  side  toward  the  iliac  fossa.  If  on  the 
other  hand  it  can  lie  deeply  in  the  pelvis  before  the  onset  of  labour, 
its  displacement  is  unlikely.  Thus  women  who  have  a  contracted 
pelvis  are  liable  to  have  shoulder  presentations  recurring  in  succes- 

sive labours.  In  conjunction  with  pelvic  contraction  sufficient  to 
keep  the  head  above  the  brim,  obliquity  of  the  uterus  is  an  im- 

portant cause.  The  uterine  force  being  oblique  tends  to  push  the 
head  toward  the  opposite  iliac  fossa.  Thus  the  head  lies  more 

frequently  in  the  left  iliac  fossa,  and  this  fact  is  probably  explained 
by  the  fundus  uteri  being  generally  oblique  toward  the  right. 

Other  causes  are  those  which  act  by  interfering  with  the  natural 
adaptation  of  the  foetus  to  the  shape  of  the  uterus  through  uterine 
contractions.  These  are  laxity  or  weakness  of  the  uterine  muscle, 

excess  of  liquor  amnii,  twin  pregnancy,  and  want  of  space  in  the 
abdomen  due  to  spinal  deformity.  Laxity  of  the  uterine  muscle  may 
be  one  reason  for  shoidder  presentation  being  relatively  common  in 
multipara.  Other  reasons  are  that  the  uterus  is  more  often  oblique  or 
anteverted,  from  diminished  tone  of  abdominal  walls,  and  that  the  head 

does  not  generally  lie  so  low  in  the  pelvis  before  labour,  on  account  of 
the  condition  of  the  cervix.  When  liquor  amnii  is  excessive,  the  uterine 
action  has  little  effect  in  producing  adaptation  during  pregnancy.  If 

the  fluid  escapes  gradually  on  rupture  of  the  membranes,  rectification 
may  then  be  effected.  If  it  escapes  suddenly,  the  foetus  may  become 
fixed  in  any  abnormal  position.  In  twin  pregnancy,  not  only  is  the 
force  of  adaptation  almost  abolished,  but  one  foetus  may  displace  the 

other  by  pressure.  In  placenta  pravia  also  there  is  a  greater  tendency 

to  shoulder  presentation,  when  the  mass  of  the  placenta  prevents  the 

head  from  resting  so  low  in  the  uterus  during  pregnancy. 

Varieties. — Shoulder  and  transverse  presentations  are  divided 

into  two  main  varieties,  dorso-anterior,  in  which  the  back  of  the 

child  is  directed  forward  (see  Fig.  133, p.  431), and  abdomino-anterior, 
in  which  the  abdomen  is  directed  forward  (see  Fig.  134).  Each  of 

these  again  is  divided  into  two  varieties,  according  as  the  head  lies 

in  the  right  or  the  left  iliac  fossa.  In  most  cases  the  back  is  not 

directed  precisely  backward  or  forward,  but  somewhat  obliquely,  as 

in  the  cranial  positions  out  of  which  the  shoulder  presentations  are 

developed.  The  relative  frequency  of  the  varieties  of  shoulder  pre- 
sentation is  in  accordance  with  that  of  the  different  positions  of  the 

vertex.  Thus  dorso-anterior  positions  are  about  twice  as  frequent 

as  abdomino-anterior.  The  uterus  being  usually  rotated  somewhat 

to  the  right,  the  transverse  or  broadest  diameter  of  the  shou
lders 

crenerally  lies  nearly  in  the  right  oblique  diameter  of  the  pelvis, 

rather  than  exactly  transversely.  Hence  the  head  generally  
lies 

somewhat  more  forward  in  the  iliac  fossa  if  it  goes  toward  the 
 left 
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side  than  if  it  goes  toward  the  right,  bei
ng  displaced  laterally  m 

retoce  to  the°  shoulders.  Prolapse  of  t
he  funis  is  relatively 

common,  the  umbilicus  being  brought  lower
  than  normal,  and  the 

os  not  so  well  filled  as  by  the  head. 

Diagnosis.— In  the  early  stage  of  labour,  t
he  presenting  part 

lies  higher  than  usual,  and  may  on  that  account
  be  difficult  to  reach 

or  to  make  out ;  the  bag  of  membranes  forms 
 a  longer  and  less 

wide  prominence  than  usual ;  and  the  labour  often  comes  on  slowly 

Fig.  134. — Arm  presentation  in  the  abdomino-anterior  position. 

and  insidiously,  the  os  having  less  stimulus  from  pressure.  After 

the  rupture  of  the  membranes,  the  pains  may  even  appear  to  subside. 
This  sometimes  has  the  unfortunate  result  that  the  accoucheur  is 
not  sent  for  betimes. 

Transverse  or  oblique  positions  of  the  foetus  can  always  be  easily 
made  out  on  abdominal  palpation,  provided  that  the  uterus  is  lax 
and  the  abdominal  walls  not  excessively  thick  from  fat ;  and  fre- 

quently the  position  can  be  easily  changed  by  external  pressure 

only.  Instead  of  one  broad  firm  portion  of  the  foetus — the  breech, 
being  felt  toward  the  fundus,  two  firm  portions — the  breech  and  the 
bead,  are  felt,  and  these  are  displaced  towards  opposite  sides.  The F  F 
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head  generally  lies  in  one  or  other  iliac  fossa.  In  all  cases,  there- 
fore, in  which  the  presentation  cannot  be  made  out  on  vaginal 

examination,  or  in  which  shoidder  presentation  is  suspected,  a 
careful  abdominal  examination  should  be  made.  If  the  membranes- 
have  been  ruptured  for  some  time,  and  the  uterus  has  closed  tightly 
round  the  foetus,  it  is  more  difficult  to  make  out  the  head  distinctly 
through  the  hard  uterine  wall,  especially  if  it  lies  rather  backward. 

It  is  of  the  greatest  importance  to  make  an  early  diagnosis  in 
shoulder  presentation,  so  that,  if  possible,  the  position  may  be 
rectified  before  the  rupture  of  the  membranes,  and  that,  at  any  rate, 
this  rectification  may  be  carried  out  before  the  uterus  has  become 

closely  contracted  around  the  child,  and  version  thus  rendered  diffi- 

cult. If,  therefore,  the  presentation  cannot  be  made  out  with  com- 
plete certainty  by  one  or  two  fingers,  the  hah  hand  or  whole  hand 

should  be  introduced  into  the  vagina  so  as  to  reach  high  in  the 
pelvis  and  settle  any  doubt.  The  examination  should  be  made  only 
in  the  absence  of  a  pain  and  when  the  membranes  are  quite  laxT 
lest  these  should  be  ruptured  prematurely.  If  pains  are  frequent 
and  vigorous,  it  is  well  to  administer  chloroform  for  the  purpose- 
Otherwise  the  reflex  stimulus  caused  by  the  hand  may  excite  a 
violent  pain,  which  ruptures  the  membranes. 

The  shoulder  can  hardly  be  mistaken  for  anything  else  except 

the  breech,  a  mistake  which  I  have  known  to  be  made  with  disas- 
trous results.  The  distinctive  points  about  the  shoulder  are  the 

borders  of  the  axilla,  and  especially  the  ribs  below  it,  which  are 

quite  characteristic.  *  The  spine  of  the  scapula  and  the  clavicle  will 
also  be  felt.  On  the  other  hand,  the  breech  is  positively  diagnosed 

by  the  sacral  spines  and  the  anus.  The  direction  of  the  axilla  will 

give  that  of  the  body,  and  the  head  will  therefore  lie  in  the  oppo- 
site direction.  Indeed  it  can  often  be  reached  by  the  examining 

hand.  The  positions  of  the  clavicle  and  spine  of  the  scapula  will 
show  whether  the  back  is  directed  forward  or  backward. 

The  elbow  is  distinguished  from  the  knee  by  its  being  less  broad, 

and  having  the  sharp  projection  of  the  olecranon.  As  this  distinc- 

tion is  not  always  quite  easy,  it  is  well,  if  the  slightest  doubt  exists, 

and  the  membranes  are  already  ruptured,  to  bring  down  the  hand 

or  foot,  which  can  quite  readily  be  distinguished.  This  measure  is 

entirely  free  from  any  disadvantage  in  both  cases. 

The  hand  is  distinguished  from  the  foot  by  the  length  and  mobility 

of  the  fingers,  which  often  grasp  the  examining  ringer,  and  still 

more  by  the  thumb,  separated  from  the  fingers,  and  the  absence
  of 

the  prominence  of  the  heel.  The  most  characteristic  points  
about 

the  foot  are  the  projection  of  the  heel  and  the  malleoli  of  the  an
kle. 

To  distinguish  whether  right  hand  or  left  is  presenting,  place  th
e 
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fingers  on  the  flexor  surface  of  the  hand  as  in  shaking  hands.  If 

then  the  thumb  is  directed  in  the  same  way  as  the  thumb  of  the 

examining  hand,  as  it  would  be  in  shaking  hands,  the  hand  is  the 

same,  right  or  left,  as  the  examining  hand.  The  position  of  the 

foetus  may  also  be  determined  from  that  of  the  arm  when  prolapsed 

in  the  vagina,  in  the  following  way.  Draw  the  arm  gently  down 

ward,  and  hold  it  in  a  position  of  moderate  (not  excessive)  supina- 

tion. The  palm  of  the  hand  will  then  look  towards  the  abdomen, 

and  the  thumb  towards  the  head.  Any  one  may  readily  test  the 

applicability  of  this  ride  by  stretching  out  his  own  hand  in  a  position 
of  supination. 

Prognosis. — The  prognosis  will  depend  upon  the  stage  at  which 

the  malposition  is  detected,  and  the  skill  of  the  treatment.  Churchill 

estimated  the  mortality  of  the  mothers  as  being  as  high  as  1  in  9, 

and  that  of  the  children  as  1  in  2.  In  the  Guy's  Hospital  Lying-in 

Charity,  in  23,811  births,  there  were  77  shoulder  or  transverse  pre- 
sentations, and  among  these  two  deaths,  one  from  septicaemia,  one 

from  rupture  of  the  uterus  before  assistance  arrived.  61  per  cent, 
of  the  children  were  stillborn,  including  the  premature  children. 

Natural  terminations. — Although,  in  the  majority  of  cases, 
it  is  impossible  for  delivery  to  take  place  by  the  natural  forces,  yet 
to  this  ride  there  are  the  following  exceptions. 

Spontaneous  rectification. — A  change  by  which  the  oblique  position 
of  the  foetus  is  converted  into  a  normal  one,  with  the  head  present- 

ing, is  common  during  pregnancy,  and  may  occur  even  during 
labour.  As  a  general  rule,  but  not  invariably,  it  is  necessary  for  its 
occurrence  that  the  membranes  shoidd  remain  unbroken.  The  force 

which  brings  the  head  toward  the  uterine  axis  is  the  effect  of  the 
contraction  of  the  circidar  muscular  fibres.  It  has  already  been 

explained  that  the  uterus,  in  contracting,  no  longer  acts  like  a  shape- 
less bag ;  but  tends  to  assume  its  own  pear-shaped  form ;  and  the 

relatively  great  strength  of  the  contraction  of  the  circular  fibres  is 

shown  by  the  fact  that  normally  the  fcetal  axis  is  lengthened,  not 
shortened,  during  the  pains  (see  page  159).  Spontaneous  rectifica- 

tion is  promoted  if  the  patient  lies  on  the  side  opposite  to  that 
toward  which  the  breech  is  deflected.  For  then  the  breech  gravitates 
towards  the  middle  line  ;  and  therefore  tends  to  bring  the  opposite 
foetal  pole — the  head,  also  towards  the  middle  line.  Rectification  is 
more  likely  to  happen  with  a  living  child,  for  then  the  fcetal  axis 
has  greater  tonicity,  and  also  the  movements  of  the  child  themselves 
promote  adaptation.  The  relative  frequency  of  spontaneous  rectifi- 

cation cannot  be  estimated,  for  it  may  often  have  occurred  in  the 
first  stage  of  labour,  before  an  examination  is  made.  In  the  Guy's. 
Chanty,  out  of  77  cases  of  shoulder  and  transverse  presentations, f  f  2 
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spontaneous  recti ii cation  occurred  in  two,  after  rupture  of  the  mem- 
branes and  prolapse  of  the  arm,  the  head  coming  down  by  the  side 

of  the  arm,  and  the  child  being  expelled  without  assistance. 

Spontaneous  version. — In  spontaneous  version  the  long  axis  of  the 
foetus  is  not  brought  into  coincidence  with  the  uterine  axis  by  the 
shortest  way,  but  is  changed  into  a  nearly  reversed  position.  The 

breech  is  brought  down  towards  the  mother's  pelvis,  the  shoulder 
recedes  in  the  direction  of  the  head.  Eventually  the  head  ascends 
towards  the  fundus,  the  breech  becomes  the  presenting  part,  and  the 
case  is  terminated  like  one  of  pelvic  presentation.  Unlike  spontaneous 

rectification,  spontaneous  version  generally  occurs  after  the  rupture 
of  the  membranes.  As 

a  rule,  however,  it  im- 
plies that  the  shoulder 

has  not  descended  very 
low  into  the  pelvis, 
and  that  the  uterus  has 
not  closed  so  tightly 
round  the  child  as  to 

prevent  its  having  a 
fair  mobility.  In  some 

recorded  cases,  how- 
ever, it  has  occurred 

several  hours  after  rup- 
ture of  the  membranes. 

Spontaneous  version 
is  not  so  easily  ex- 

plained as  spontaneous 
rectification,  for  the 

usual  forces  of  adapta- 

tion would  tend  to  pro- 
duce the  latter  change 

unequal  contraction  of 
The  pressure  of  the 

Pig.  135. — Commencement  of  spontaneous  evolution. 

only.     For  its  production  a  vigorous  but 

the  uterus  appears  to  be  the  essential. 

breech  stimulates  that  part  of  the  uterus  which  covers  it,  especially 

the  longitudinal  fibres,  to  contract  powerfully.  The  breech  is 

thus  forced  down  toward  the  pelvis,  and  at  the  same  time  a  compara- 

tive laxity  of  the  part  of  the  uterus  covering  the  head  allows  the 

head  to  rise,  and  the  presenting  shoulder  to  move  in  the  direction  o
f 

the  head.  As  soon  as  the  head  has  once  risen  above  the  level  of  the 

breech,  the  usual  forces  of  adaptation  will  tend  to  complete  the  version,
 

to  bring  the  axis  of  the  foetus  into  coincidence  with  that  of  the  
uterus, 

and  to°make  the  breech  the  presenting  part.  It  is  ch  ar  that,  for 

the  descent  of  the  breech  to  cause  ascent  of  the  head,  the  axis  
of  the 
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foetus  must  have  a  certain  degree  of  tonicity. 
 Hence  as  a  rule 

spontaneous  version  takes  place  with  a  living  chil
d  only  It  is 

possible  also  that  the  movements  of  the  legs  may  have  s
omething  to 

do  in  evoking  the  powerful  unequal  contraction  whic
h  causes  descent 

of  the  breech?  By  some  authorities,  what  has  been  calle
d  spontaneous 

rectification  is  included  as  a  variety  under  the  title  of  spo
ntaneous 

version,  but  the  mechanism  of  the  two  processes  is  opposit
e  m 

character.  In  the  Guy's  Hospital  Charity  spontaneous  vers
ion 

occurred  in  4  cases  out  of  77,  living  children  being  born  by  the 
breech. 

Spontaneous  evolution. — In  spontaneous  evolution  the  head  remains 
fixed  in  its  original 

position  without  eleva- 
tion, and  a  rotation  of 

the  foetus  takes  place 
about  the  point  where 
the  neck  is  jammed 

against  the  pubes,  aided 
by  a  doubling  up  of  the 
body.  The  presenting 
arm  with  the  shoulder 

is  first  driven  deeply 
into  the  pelvis.  Then 
more  and  more  of  the 
thorax  is  driven  down 
beside  and  below  the 

shoulder,  the  body  be- 
coming doubled  upon 

itself.  Some  rotation 

of  the  longest  diameter 
of  the  doubled  fetus 

into  the  antero-posterior  diameter  of  the  pelvis  occurs  at  this  time 
(Fig.  135),  the  prolapsed  arm  coming  under  the  pubic  arch,  the  breech 

into  the  hollow  of  the  sacrum,  the  head  remaining  above  the  sym- 

physis pubis.  The  side  presents  first  at  the  vulva  behind  the  pro- 
lapsed arm,  then,  the  shoulder  remaining  fixed,  the  breech  is  forced 

lower  and  lower  until  it  is  expelled,  followed  by  the  legs  (Fig.  136). 
Then  comes  the  thorax  with  prolapsed  arm,  and  finally  the  head,  with 

the  upper  arm  generally  lying  behind  it  (Fig.  137,  p.  438).  For 
spontaneous  evolution  to  be  possible  the  child  must  be  premature,  or 
moderately  small  relatively  to  the  pelvis,  and  the  pains  vigorous. 
While  spontaneous  version  generally  requires  the  child  to  be  alive,  in 
spontaneous  evolution  it  is  almost  invariably  dead,  first,  because  the 

doubling  up  of  the  body  is  greatly  facilitated  by  the  loss  of  tonicity 

Fig.  136. — Further  progress  of  spontaneous  evolution. 
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winch  follows  its  death,  and  secondly  because  the  child  could  hardly 
L  doul^n   a  Tti0*  thG  C~8  quired  to  cau  e the  doubling  up  and  expulsion.  Out  of  77  cases  in  Guy's  Hospital Chanty,  spontaneous  evolution  occurred  in  6.    Three  of  the  fhildren 

tl7i,rmatUre'  tW°  Weie  twin  chUch,en'  and  01ie  was  decomposed.  In two  other  cases  spontaneous  evolution  appeared  to  have  commenced, 
wet  nil  rn?  >  artifidal  extocti™-  The  eight  children 
were  aU  stillborn.    It  is  of  course  possible  that  evolution  might 

Fig.  137. — Termination  of  spontaneous  evolution. 

eventually  occur  in  a  larger  proportion  of  cases,  if  version  was  not 

2Derformed. 
Evolution  with  doubled  body. — This  is  a  much  rarer  event  than 

the  ordinary  spontaneous  evolution,  and  requires  a  still  greater 
capacity  of  the  pelvis  in  proportion  to  the  size  of  the  foetus.  The 
capacity  is,  however,  required  only  in  one  direction,  and  hence  a 
contracted  conjugate  diameter  is  not  necessarily  an  absolute  obstacle. 
The  mechanism  is  similar  to  that  of  spontaneous  evolution  up  to 

the  stage  at  which  the  doubled  side  has  descended  into  the  pelvis, 
and  the  head  is  doubled  back  upon  the  abdomen  (Fig.  135,  p.  436). 
Then,  instead  of  remaining  above  the  brim,  the  head  enters  the 
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pelvis,  pressed  deeply  into  the  abdomen,  and  the  two  pass  together. 
The  presenting  shoulder  emerges  first,  following  the  arm,  then 
head  and  abdomen  together,  the  head  in  advance  of  the  breech, 
.and  finally  the  legs.  This  kind  of  evolution  is  promoted  by 
traction  upon  the  arm,  the  presenting  shoulder  here  coming  in 
.advance.  It  occurs  only  with  a  dead  foetus,  and  generally  one 
either  premature  or  macerated.  No  instance  of  it  occurred  in 

23,811  births  in  the  Guy's  Hospital  Charity.  In  the  case  of 
abortions,  before  the  child  is  viable,  it  is  not  so  uncommon. 

Termination  of  neglected  cases. — After  the  rupture  of  the  mem- 
branes, nearly  the  whole  of  the  liquor  amnii  soon  drains  away,  the 

presenting  part  not  filling  up  the  os  closely.  The  uterus  then  con- 
tracts closely  around  the  foetus.  Pains  continuing,  provided  that 

the  case  is  not  terminated  in  any  of  the  ways  already  described, 

retraction  of  the  contractile  portions  of  the  uterus  occurs  (see  p.  394), 
Associated  with  great  stretching  of  the  cervix  and  lower  distensible 

zone  of  the  uterine  body.  This  is  apt  to  lead  to  rupture  in  the 
thinner  portions  of  the  uterus,  or  in  the  vagina.  If  rupture  does 
not  occur,  the  uterus  eventually  passes  into  the  state  of  continuous 

action,  and  the  other  grave  symptoms  of  obstructed  labour  super- 
vene (see  p.  393).  The  patient  eventually  sinks  from  exhaustion, 

or,  if  the  uterus  is  inactive,  from  peritonitis  and  septic  absorption 
after  the  death  of  the  foetus. 

Treatment: — Version. — Treatment  consists  in  rectification  of 
the  position  of  the  foetus  by  version,  so  as  to  bring  either  the  head 
or  the  pelvis  to  present.  This  will  be  described  in  full  in  the 
Chapter  on  Version.  The  version  is  to  be  carried  out  in  the  mode 
which  implies  the  least  possible  interference  ;  if  possible,  before  the 
Tupture  of  the  membranes,  by  external  manipvdation  only ;  other- 

wise by  bipolar  version ;  if  this  also  fails,  as  will  generally  be  the 
case  when  the  membranes  have  been  ruptured  some  time,  by  the ordinary  internal  version. 

Decapitation.— It  is  only  in  very  rare  and  long-neglected  cases 
that  version  will  fail,  in  moderately  skilful  hands,  if  chloroform  be 
»iven  to  the  full  surgical  degree,  and  if  the  small  blunt  hook  or 
noose  be  employed,  if  required,  to  make  traction  upon  the  knee  or 
foot  (see  Chapter  on  Version).  I  have  never  met  with  a  case  in 
which  the  knee  or  foot  could  not  be  reached.  But  it  does  some- 

times happen,  when  the  uterus  is  very  firmly  contracted  around  the 
child,  as,  for  instance,  when  the  liquor  amnii  has  escaped  for  several 
days,  that  the  foetus  cannot  be  got  to  revolve  by  any  safe  degree  of 
traction  upon  the  leg.  It  may  even  happen,  with  a  decomposed 
icctus,  that  the  leg  may  separate,  and  come  away.  By  far  the 
best  resource,  if  the  neck  can  be  reached,  is  then  decapitation 
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Also,  if  there  is  strong  evidence  that  the  child  is  dead,  decapitation' 
may  be  performed  in  preference  to  exerting  great  force  in  attempt- 

ing to  effect  version,  lest  rupture  of  the  uterus  should  result. 
The  best  instrument  to  decapitate  with  is  a  semicircular  hook,  with 

a  saw-edge  (Fig.  138).  Other  modes  of  operating  have  been 
recommended,  such  as  cutting  upwards  with  blunt-pointed  scissors, 

yig.  138.—  Decapitating 
hook,  with  serrated 
edge. 

Kg.  139— Decapitation.    (After Tyler  Smith.) 

or  the  use  of  a  sharp  hook,  semicircular  or  sickle
-shaped.  Scissors 

are  apt  to  wound  the  soft  parts,  or  operator's  fing
ers,  and  the  opera- 

tion with  them  is  tedious  and  difficult.  A  sharp  hook  is
  apt  to 

become  blunted  against  the  vertebra,  and  then
  fail  to  divide  the 

spinal  column.  With  a  saw-edged  hook  deli
very  can  always  be 

effected  in  a  few  minutes,  if  the  hook  is  once  
placed  over  the  neck. 

Another  method,  recommended  by  some  a
uthorities,  is  to  use  a 
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strong  wire  e'craseur  for  the  amputation.  The  difficulty,  however,, 
of  getting  the  wire-loop  round  the  neck  is  much  greater  than  that 
of  getting  the  saw-edged  hook  into  position. 

The  following,  then,  is  the  method  to  be  adopted  in  decapita- 
tions : — Bring  the  shoulder  as  low  as  possible  by  traction  upon  the 

prolapsed  arm.  The  neck  can  then  generally  be  reached  by  the 

left  hand  passed  into  the  vagina.  Carry  the  decapitator,  pro- 
tected  by  the  flexor  surface  of  the  fingers,  up  the  dorsal  side  of  the 
arm,  the  point  directed  toward  the  head,  until  it  reaches  the  level 
of  the  neck,  its  flat  surface  lying  against  the  back  of  the  shoulder- 
Then  turn  its  point  toward  the  abdominal  surface  of  the  child,  and 
pass  it  over  the  neck  ;  make  quite  certain  that  it  is  in  right  position 

by  feeling  the  point  in  front  of  the  neck  (Fig.  139).  Now 
draw  the  decapitator  firmly  downward,  at  the  same  time  that  its- 
handle  is  swayed  backward  and  forward  as  widely  as  the  vaginal 
outlet  will  allow.  In  this  way  the  neck  is  quickly  cut  through/ 
As  soon  as  the  vertebrae  are  divided,  note  from  time  to  time  with, 
the  fingers  the  direction  the  plane  of  section  is  taking,  and  see  that 
it  does  not  slope  too  much  backward  into  the  shoulder,  instead  of 
cutting  off  the  head.  It  may  be  necessary  to  incline  the  handle  of 
the  decapitator  somewhat  in  the  direction  of  the  head,  if  this  lies- 
very  high  up.  Take  care  that  the  last  piece  of  tissue  is  not  divided 
too  suddenly,  lest  the  decapitator  injure  the  maternal  soft  parts  in its  sudden  release. 

By  decapitation,  the  obstructing  wedge  is  broken  up,  and  the 
body  of  the  foetus  is  easily  withdrawn  by  traction  upon  the  prolapsed 
arm.    It  remains  only  to  deal  with  the  head.    If  the  uterus  then 
contracts  strongly,  the  head  may  be  delivered  spontaneously.  The 
uterus,  however,  acts  at  a  disadvantage  upon  so  small  a  body,  and 

.will  probably  be  in  a  state  of  continuous  action  from  protracted 
labour  ;  otherwise  decapitation  would  not  have  been  necessary.  In 
this  case  it  will  be  necessary  to  deliver  the  head  artificially.  The 
best  way  is  to  seize  the  stump  of  the  neck  with  craniotomy  forceps- of  a  simple  form  (Fig.  207),  and  so  extract  the  head.     It  is 
then  impossible  for  any  projecting  vertebrae  to  injure  the  maternal 
soft  parts.    The  vertebra?,  however,  are  generally  protected  by  the 
tissues  of  the  neck,  and,  if  this  is  found  to  be  the  case,  it  may  prove 
easier  to  extract  the  head  with  forceps.    In  the  case  of  pelvic- 
contraction  it  may  be  necessary  to  perforate  the  head,  while  counter- 
pressure  is  made  by  an  assistant  over  the  uterus,  and  afterwards 

CranTotomyf11  ̂   Cephal°tribe  or  b^  other  means  (see  Chapter  on 

Embryotomy.— Yermon  having  been  found  impossible,  the  onlr 
case  m  which  the  neck  cannot  be  reached  for  decapitation  is  that  ia 
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which  there  is  already  a  tendency  to  spontaneous  evolution,  the 
shoulder  and  side  descending  very  low  into  the  pelvis  and  filling  it 
up,  while  the  neck  remains  high  up  (Fig.  135,  p.  436).  In  this 
•case  the  best  plan  is  to  assist  evolution,  either  by  hooking  the 
fingers  over  the  breech,  if  evolution  has  proceeded  far  enough  for 
.this  to  be  possible,  or,  if  not,  by  first  hooking  a  small  blunt  hook 
■or  crochet  into  the  thorax  or  abdomen,  and  drawing  these  down  in 
.succession.  No  space  is  to  be  gained  by  evacuation  of  the  contents 
•of  the  thorax,  and  but  little  in  general  by  the  evacuation  of  those  of 
the  abdomen.  It  is  of  little  use,  therefore,  to  perforate  the  thorax  ; 
but  the  abdomen  may  be  perforated  with  advantage,  if  delivery  is 
found  difficult,  especially  if  it  has  become  at  all  distended  after  the 
•death  and  decomposition  of  the  foetus.  If  the  evolution  could  not 
be  otherwise  completed,  the  spinal  column  might  be  divided  with 
strong  scissors. 

The  same  operation  of  dividing  the  spinal  column,  or  spondylotomy, 
has  been  recommended  by  Prof.  A.  E.  Simpson,  as  an  alternative  to 

decapitation.  It  is  stated  that  version  is  thereby  rendered  prac- 
ticable. The  operation  is,  however,  not  nearly  so  easy  as  decapita- 

tion performed  in  the  method  above  described,  nor  is  the  subsequent 
.delivery  so  easy  as  that  after  decapitation. 

Presentation  of  Hand  or  Arm  with  Head. — The  presenta- 
tion of  either  hand  or  arm  with  head,  or  the  prolapse  of  either  by 

the  side  of  the  head,  like  the  descent  of  the  knee  or  foot  in  pelvic 

presentation,  implies  a  departure  from  the  normal  attitude  of  the 

foetus.  They  are,  therefore,  promoted  by  the  death  of  the  fetus, 

■which  destroys  the  tonicity  of  muscle  by  which  it  maintains  its 

usual  attitude,  and  also  by  its  immaturity.  Other  causes  are  excess 

-of  liquor  amnii  ;  smallness  of  the  head  in  reference  to  the  pelvis, 

.allowing  room  for  the  hand  by  the  side  of  the  head ;  and  irregularity 

•of  the  pelvis,  especially  contraction  of  the  conjugate  diameter,  which 

prevents  the  head  from  accurately  fitting  into  and  filling  up  the 

pelvic  brim.  The  hand  may  either  be  felt  at  the  side  of  the  head 

before  rupture  of  the  membranes,  or  it  may  be  swept  down  in  the 

sudden  escape  of  a  large  amount  of  liquor  anxnii.  Sometimes, 

.again,  the  hand  does  not  at  first  present  with  the  head,  but  is 

expressed  by  the  side  of  it,  when  there  are  strong  pains,  and  the 

head  does  not  fill  up  the  brim  on  account  of  deformity.  This  is 

most  likely  to  happen  when  the  child  is  dead. 

Obstruction  is  only  produced  when  there  is  not  room  enough  for
 

the  hand  and  head  together.  It  is  more  likely  to  occur  the  m
ore 

the  hand  is  in  advance  of  the  head.  If  the  hand  only  just  appears 

by  the  side,  it  frequently  remains  behind  as  labour  ad
vances,  and 

the  head  is  born  first.    If,  however,  the  arm  is  far  in  adv
ance, 
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there  is  danger  that  the  head  may  be  deflected  into  the  iliac  fossa, 
and  the  shoulder  descend.  If  the  hand  is  at  the  side  of  the  pelvis, 

it  is  less  likely  to  obstruct  than  when  it  lies  in  front,  and  so  reduces 
the  space  in  the  conjugate  diameter  available  for  the  head.  In  the 

■Guy's  Hospital  Lying-in  Charity,  out  of  22,980  births,  there  was  a 
presentation  of  hand  with  head  in  54  cases,  or  2-2  per  1,000,  or  1 
in  439.  14-8  per  cent,  of  the  children,  or  1  in  6*7,  were  stillborn. 

Treatment. — Before  the  rupture  of  the  membranes,  an  attempt 
may  be  made  to  push  back  the  hand  or  arm  through  the  membranes, 
while  the  other  hand,  used  externally,  fixes  the  head  in  the  brim. 
The  patient  shoidd  lie  on  the  side  opposite  to 
that  on  which  the  hand  is  prolapsed,  in  order 
to  counteract  any  tendency  to  deviation  of  the 
head  toward  the  iliac  fossa.  The  attempt  at 
reposition  of  the  hand  may  be  repeated  on 

rupture  of  the  membranes,  if  it  has  not  suc- 
ceeded before.  If  it  still  fails,  and  the  hand 

merely  descends  by  the  side  of  the  head,  the 

-case  should  be  left  to  nature,  unless  symp- 
toms of  protracted  labour  appear.  Delivery 

shoidd  then  be  accelerated  by  forceps,  and  the 
hand  will  frequently  fall  behind,  being  re- 

tarded by  friction.  In  applying  forceps  care 
must  be  taken  not  to  include  the  hand  between 
the  blades.  If  the  arm  descends  much  in  ad- 

vance of  the  head,  and  the  head  remains  high 
in  the  pelvis,  it  is  better  to  perform  version 
rather  than  apply  forceps.  Version  should 
also  be  performed  in  any  case  in  which  the 
head  is  above  the  brim,  and  contraction  of 
the  conjugate  diameter  is  found  to  a  degree  which  is  likely  to 
render  the  passage  of  the  head  difficult  (see  Chapter  on  Contracted Pelvis). 

Dorsal  displacement  op  the  arm.  —  Sometimes  the  arm 
becomes  displaced  so  that  the  forearm  lies  transversely  across  the 
back  of  the  neck,  and  forms  a  bar  or  ridge  which  may  catch  upon 
the  pelvic  brim,  and  impede  the  advance  of  the  foetus  (Fig.  140). This  condition  will  naturally  escape  diagnosis  unless  theliand  is 
carried  up  past  the  head  to  explore,  a  proceeding  which  will generally  require  Ml  administration  of  an  anesthetic.  Such  an 
exploration  will  generally  have  been  indicated  by  failure  to  brim 
down  the  head  with  forceps,  while  there  is  not  sufficient  dispropcr- 
tion  between  head  and  pelvis  to  account  for  the  difficulty 

Treatment.-Extraction  by  forceps  having,  by  supposition, 

Fig.  140.— Dorsal  dis- 
placement of  the arm. 
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failed,  the  best  treatment  will  generally  be  version.  Sir  J.  Simpson, 
who  first  described  the  condition,  advised  bringing  down  the 
arm,  so  as  to  convert  the  case  into  one  of  hand  and  arm  pre- 
sentation. 

Presentation  of  Hands  and  Feet  together. — Presentation 

of  hands  with  feet  implies  that  the  position  of  the  foetus  is  more  or 
less  oblique  or  transverse,  and  that  legs  or  arms  are  extended 
(Fig.  141).  Most  frequently  the  breech  is  lying  lower  than  the 
head,  and  the  arms  are  extended. 

Treatment. — Before  rupture  of  the  membranes,  the  axis  of  the 
foetus  should  be  brought  into  coincidence  with  that  of  the  uterus 

by  external  manipula- 
tion, if  possible,  so  as 

to  produce  either  a 

head  or  breech  pre- 
sentation. If  this  fails, 

as  soon  as  the  os  is  fairly 

dilated,  one  foot  should 
be  brought  down,  and 
traction  made  upon  it 

until  the  half-breech 

fully  occupies  the  os, 

the  hands  have  re- 
ceded, and  the  head 

occupies  the  summit  of 
the  uterus. 

Presentation  of 

Foot  with  Head.  — 
Presentation  of  a  foot, 

or  of  both  feet,  with 
the  head  is  very  much 
rarer  than  that  of  hand 

•with  head.  It  implies 

a  doubled-up  condition  of  the  foetus  as  well  as  extension  of  the 

leg.  Accordingly  it  is  chiefly  found  with  premature  and  
dead 

children.  If  it  happens  with  a  living  child,  it  may  be  due  to 

the  foot  having  presented  in  the  first  instance,  the  axis  
of  the 

child  being  somewhat  oblique,  and  to  the  head  having  been  
brought 

down  with  the  rush  of  liquor  amnii  escaping  suddenly.  I  
have 

known  this  occur  when  the  foot  has  been  seized,  in  order  
to  bring 

it  down  artificially,  but  not  drawn  down  quickly  enough  
on  the 

rupture  of  the  membranes.  A  similar  condition  may  
be  produced 

by  an  attempt  at  version,  when  the  foot  has  been  
brought  down, 

but  the  head  will  not  recede. 

Fig, 141.— Presentation  of  a  hand  and  foot  with funis. 
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Treatment. — If  the  membranes  are  unruptured,  or  shortly 

after  their  rupture,  the  foot  may  be  pushed  up  above  the  head  if 

possible.  Much  time  should  not  be  expended  upon  this  attempt 

after  rupture  of  the  membranes,  especially  if  the  child  is  living, 

since  it  is  likely  soon  to  perish  from  pressure  in  its  doubled-up 

attitude.  If  the  attempt  does  not  succeed,  traction  should  be  made 

upon  the  foot  until  the  half-breech  is  brought  into  the  os  and  the 
head  recedes.  If  this  proves  difficult,  a  noose  of  tape  should  be 

placed  round  the  foot  for  traction,  so  as  to  leave  the  pelvis  free  for 

counter-pressure  upon  the  head  with  the  other  hand.  Traction  and 

pressure  may  then  be  tried  simultaneously,  or,  if  this  does  not 

succeed,  alternately,  untd  the  foetus  revolves.  If  this  failed,  per- 
foration of  the  head  would  be  the  only  remedy,  but  this  would 

hardly  ever  be  necessary.  Before  making  traction  on  the  foot,  the 
physician  should  make  sure,  by  abdominal  palpation,  that  head  and 
foot  belong  to  the  same  child,  not  to  twins  :  since,  if  they  belonged 

to  twins,  the  head  should  be  delivered  first,  and  the  other  treat- 
ment might  lead  to  the  twins  becoming  locked. 

Locked  Twins. — Obstruction  to  labour  from  locking  of  twins 
is  rare,  but  is  apt  to  be  serious  when  it  does  occur,  and  especially 
fatal  to  the  children.  The  children  are  in  separate  membranes  in 

the  great  majority  of  cases  (see  p.  234),  and  then  the  membranes  of 
the  second  child  prevent  its  interfering  with  the  first.  Even  if  the 

twins  are  in  a  common  amnion,  the  second  child  as  a  rule  glides 
out  of  the  way  as  the  first  enters  the  pelvis.  It  is  only  when  the 
heads  are  small  relatively  to  the  pelvis  that  they  are  apt  both  to 
enter  the  pelvis  together,  and  so  become  locked. 

First  variety. — The  first  way  in  which  twins  can  become 
locked  is  when  both  present  by  the  head.  The  second  head  mav 

then  be  pressed  in  between  the  head  and  thorax  of  the  first  child, 
and  so  partially  enter  the  pelvis  with  the  thorax  and  there  become 
arrested.  The  first  child  is  in  greatest  danger,  for  the  funis  mav  be 

compressed  as  well  as  the  thorax,  if  the  two  have  advanced  far  "into 
the  pelvis.  According  to  Reimann,*  in  six  cases,  five  of  the  first 
children  were  stillborn,  and  four  of  the  last. 

Treatment. — The  condition  will  generally  only  be  discovered 
after  birth  of  the  first  head,  or  on  obstruction  being  met  with  to  its 
extraction  by  forceps.  The  second  head  should  be  pushed  up  out 
of  the  way  if  possible.  If  this  cannot  be  done,  delivery  must  be 
effected  by  traction  on  the  first  child.  Perforation  of  the  second 
head  will  rarely  be  necessary. 

Second  variety. — The  second  variety  of  locked  twins  arises 

•  Amer.  Journ,  of  Obstct.,  Vol.  I. 
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when  the  first  child  presents  hy  the  pelvis  and  the  second  by  the 
head.  The  head  of  the  second  child  may  then  enter,  or  partially 
enter,  the  pelvis,  pressed  in  between  the  head  and  thorax  of  the 
first.  The  first  child  then  cpaickly  perishes,  its  funis  being  exposed 
to  pressure.  If  space  is  ample  both  children  may  pass  the  pelvis- 
together  in  this  position.  In  some  cases  the  whole  of  the  second 

child  has  been  spontaneously  expelled  before  the  delivery  of  the 
first  head.  According  to  Reimann,  23  out  of  26  of  the  first  children, 
but  only  10  out  of  29  of  the  second  children,  in  such  cases  were 
stillborn. 

Treatment. — If  the  heads  are  still  high  in  the  pelvis,  it  may 
be  possible  to  push  up  the  lower  head  out  of  the  way  while  the 
first  child  is  delivered ;  otherwise  the  lower  head  should  be  extracted 

with  forceps.  If  this  cannot  be  done,  since  there  is  little  chance  of 
saving  the  first  child,  the  head  of  this  child,  lying  uppermost,  should 
be  decapitated  with  the  serrated  hook  (see  p.  440)  or  scissors.  The 

body  of  the  first  child  is  then-  easily  delivered,  next  the  second 
child,  and  finally  the  bead  of  the  first.  If  the  head  caimot  be 

decapitated,  it  may  be  perforated,  but  this  does  not  so  completely 
overcome  the  difficulty.  These  expedients  failing,  there  remains- 
the  resource  of  perforating  the  lower  head,  and  extracting  with  the 
cephalotribe,  or  by  other  means,  but  this  plan  involves  the  death  of 
both  children. 

Fcetal  Monstrosities. 

Conjoined  twins. — Conjoined  twins  are  extremely  rare,  com- 

pared with  the  total  number  of  deliveries,  but  a  considerable  number 

of  cases  altogether  have  been  recorded.  Conjoined  twins  are  divided 

by  Playfair  *  into  the  four  following  classes,  including  all  varieties 

likely  to  cause  much  difficulty  in  delivery  : — 
A.  Two  nearly  separate  bodies  imited  in  front,  to  a  varying 

extent,  by  the  thorax  or  abdomen. 

B.  Two  nearly  separate  bodies  united  back  to  back  by  the  sacrum 

and  lower  part  of  the  spinal  column. 

C.  Dicephalous  monsters,  the  bodies  being  single  below,  but  the 

heads  separate. 

D.  The  bodies  separate  below,  but  the  heads  fused  or  partially 
united. 

Out  of  31  cases  collected  by  Playfair,  spontaneous  delivery  took 

place  in  20.  ,  ,.     ,„  r 

Class  A.— This  is  the  most  numerous,  including  19  cases  out  oi
 

31.  Both  children  present  by  the  feet  in  a  much  larger  propor
tion  of 

*  Obstet.  Trans.,  Vol.  VIII. 
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cases  than  normal  children.  Playfair  regards  this  as  the  most 

favourable  presentation,  and  recommends  version  in  the  rare  cases- 

of  head  presentation,  in  which  a  diagnosis  can  he  made  early  enough 

to  allow  it.  The  bodies  generally  pass  the  pelvis  parallel  to  each 

other,  without  much  difficulty,  but  obstruction  may  arise  when  the 

heads  enter  the  brim.  Owing  to  the  bodies  being  inclined  forward 

toward  the  pelvic  outlet,  the  posterior  head  will  enter  the  brim  in 

advance.  In  aiding  delivery  it  is  important  to  bring  down  this 

head  as  far  in  advance  of  the  other  as  possible.  The  bodies  should 

therefore  be  carried  as  far  forward  as  possible,  and  traction  made 

chiefly  upon  the  body  belonging  to  the  posterior  head.  Forceps- 

may  be  applied  to  this  head,  if  necessary,  or  it  might  be  requisite  to- 
perforate  it. 

When  the  heads  present  spontaneous  delivery  may  occur  in  one 
of  two  ways.  In  the  first  and  more  common  the  head  of  the  first 
child  is  born  first,  and  advances  until  it  is  arrested  by  tension  upon 

the  band  or  surface  of  union.  Then  the  two  bodies  are  born  toge- 
ther by  a  kind  of  spontaneous  evolution,  the  body  of  the  first  child 

in  advance.  In  this  evolution,  the  second  head  remaining  above 

the  brim,  a  rotation  of  the  two  bodies,  accompanied  by  a  doubling- 
up,  takes  place  around  the  point  where  the  neck  of  the  second  child 

rests  upon  the  pelvic  brim.  It  is  somewhat  analogous  to  the  spon- 
taneous evolution  in  shoulder  presentations  (see  p.  437).  Finally T 

the  second  head  is  delivered. 

In  the  second  mode  of  delivery,  both  heads  are  in  the  pelvis 
together,  the  second  head  being  pressed  in  between  the  head  and 
thorax  of  the  first  chiM,  as  in  the  first  variety  of  locked  twins.  The 
lower  head  will  become  anterior  towards  the  pelvic  outlet.  For  this 

mode  of  delivery  it  is  essential  that  the  children  should  be  very  small 
in  proportion  to  the  pelvis. 

Treatment.  —  In  the  case  of  head  presentation  a  diagnosis  is- 
only  likely  to  be  made  when  the  progress  of  the  first  child  is- 
arrested  after  birth  of  the  head  or  in  the  pelvis,  and  for  this  purpose 
complete  anesthesia  and  the  introduction  of  the  hand  will  generally 
be  necessary.  Evolution  may  be  assisted  by  traction  upon  the  con- 

joined bodies,  or  bringing  down  the  feet  if  practicable.  In  case  of 
necessity  there  need  be  little  hesitation  to  divide  the  band  of  union, 
or  carry  out  any  other  form  of  embryotomy  which  appears  to  be 
indicated.  If  the  first  head  is  still  in  the  pelvis,  version  should  be 
performed,  and  all  four  feet  brought  clown. 

Class  B.  comprises  3  cases  out  of  the  31.  The  children  in  these 
were  delivered  spontaneously,  the  first  head  in  advance,  then  the 
bodies  by  evolution,  then  the  second  head.  Delivery  in  this  way  is 
easier  than  in  class  A.,  because  the  junction  is  generally  lower  down, 
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allowing  the  bodies  to  be  more  separated,  and  more  of  the  body  of 
the  first  child  to  be  born,  hefore  traction  comes  upon  the  surface  of 
the  union,  and  evolution  commences. 

Class  C.  comprises  7  cases  out  of  the  31.  In  two  the  children 

•were  delivered  spontaneously.  The  usual  mechanism  is  the  delivery 
■nf  first  the  first  head,  then  the  body  by  evolution,  then  the  second 
head. 

Treatment. — Evolution  should  be  assisted  by  traction  upon  the 
body,  or  by  bringing  down  the  feet,  if  possible,  after  the  birth  of 

the  first  head.  If  this  cannot  be 

effected,  some  extra  space  may  be 

gained  by  evisceration.  If  the  first 
head  is  arrested  within  the  vagina, 

its  removal  by  decapitation,  or  per- 
foration, may  be  necessary  before 

the  feet  can  be  brought  down. 

Class  D.  is  the  rarest,  com- 
prising only  2  cases  out  of  the  31. 

The  enlarged  monstrous  head  is  the 
part  most  likely  to  cause  difficulty. 
It  must  be  delivered,  if  necessary, 

by  craniotomy. 
In  all  these  classes  the  prog- 

nosis to  the  children  is  very  bad, 

since  they  are  often  premature,  and 

subjected  to  pressure  in  a  doubled 

position.  The  results  to  the  mo- 
thers have  been  favourable. 

Other  forms  of  monstro- 
sity.— There  is  another  variety  of 

double  monster,  which  does  not 

usually  cause  much  difficulty  in 

delivery,  namely,  that  in  which 

there  is  partial  or  complete  dou- 
bling of  upper  or  lower  limbs, 

generally  of  the  latter. 

Acardiac  monsters. — The  production  of  an  acardiac  monster 

out  of  one  of  twins,  when  the  umbilical  arteries  communicate,  by 

reversal  of  the  current  of  blood  in  the  weaker  child,  has  already  been 

described  (see  p.  235).  There  may  be  a  large  shapeless  
mass, 

replacing  the  head  and  thorax,  formed  by  hypertrophy  of  a  low 

form  of  cellular  tissue  and  oedema,  but  it  rarely  causes  difficulty  
in 

delivery  The  monster  generally  presents  by  the  feet.  
The  amor- 

phous variety  of  acardiac  monster,  in  which  there  is  merely  
a  shape- 

Tig.  142. — Double-headed  monster. 
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less  mass,  without  cither  head  or  limbs,  has  to  be  extracted  like  a 

detached  head  after  the  birth  of  the  first  twin. 

Anencephalic  Monsters. — In  these  there  is  absence  of  the 

brain  tod  vaidt  of  the  skull,  the  eyes  are  prominent,  and  the  face 

looks  upward.  The  neck  is  short,  the  shoulders  relatively  broad 

and  large.  If  the  head  presents,  it  generally  does  so  by  the  face. 

Pelvic  and  transverse  presentations  are  common.  If  the  head  pre- 

sents it  may  cause  difficulty  in  diagnosis.  The  nature  of  the  case 

will  be  discovered  by  recognising  the  features  of  the  face,  not  sur- 

mounted by  any  cranium,  and  feeling  the  sella  turcica  and  other 

projections  of  the  base  of  the  skull.  The  broad  shoulders  may 
cause  delay  in  delivery,  especially  when  these  follow  the  head,  too 
small  to  ddate  passage  for  them.  If  labour  is  protracted  from  this 
cause,  while  the  head  is  yet  high  in  the  pelvis,  version  should  be 
performed,  and  delivery  accelerated  by  traction. 

Extroversion  op  Viscera. — In  some  cases  a  large  portion  of 
the  viscera,  especially  the  liver  and  the  small  intestines,  lie  outside 
the  abdomen,  uncovered  by  skin.  This  condition  is  sometimes 
associated  with  shortness  of  the  funis,  which  is  attached  to  the 

extroverted  mass.  The  deformity  more  often  causes  difficulty  in 
diagnosis  of  the  presentation  than  difficulty  in  labour.  The  foetus 
is  often  in  a  position  of  extension  or  opisthotonos,  and  the  liver,  or 
other  part  of  the  extroverted  mass,  may  then  present.  It  may  at 
first  be  mistaken  for  a  placenta  praavia,  but  is  distinguished  from 

it  by  the  absence  of  haemorrhage.  If  the  extroverted  mass  pre- 
sents, version  should  be  performed,  as  in  other  cases  of  transverse 

presentation. 

Excessive  Development  of  the  Ecetus. — Excessive  size  of  the 

foetus  is  rarely  so  extreme  as  to  cause  much  difficulty  in  a  perfectly 
normal  or  wide  pelvis.  Combined,  however,  with  slight  degrees  of 
narrowness  in  the  maternal  passages,  a  large  size  of  the  foetus  is  one 
of  the  commonest  causes  of  difficulty.  Thus  the  greater  size  of 
male  children,  and  firmer  ossification  of  their  cranial  bones,  are  the 
reasons  why  a  greater  proportion  of  males  is  still-bom.  Exces- 

sive size  of  the  foetus  may  depend  in  part  upon  the  size  of  the 
parents,  and  is  likely  to  be  most  marked  in  relation  to  the 
pelvis,  when  the  father  is  very  large  in  proportion  to  the  mother. 
The  size  of  the  children  also  increases,  up  to  a  certain  point, 
with  the  age  of  the  mother  and  the  frequency  of  pregnancies  (see 
p.  74). 

Excessive  ossification  of  the  cranial  bones  is  recognised  by  unusual 
smallness  of  the  anterior  fontanelle,  and  the  unyielding  feel  of  the 
bones,  even  near  their  edges.  Combined  with  a  moderate  dispro- 

portion of  the  head  to  the  pelvis,  it  very  greatly  increases  the  diffi- G  G 
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culty  of  delivery,  since  the  diminution  of  the  cranial  diameters  by 
moulding  is  rendered  difficidt. 

Treatment. — Protracted  labour  from  excessive  size  of  the  foetus 
is  to  he  treated  in  the  same  way  as  when  due  to  equable  contraction 
of  the  pelvis.  The  size  of  the  head  cannot  be  exactly  measured,  but 
can  only  be  estimated  generally  from  the  comparatively  slight  cur- 

vature of  the  cranial  bones,  the  length  of  the  sagittal  suture,  and  the 
degree  to  which  the  head  fills  up  the  pelvic  space,  or  its  failure  to 
enter  the  brim.  Bimanual  examination  may  assist  the  diagnosis 
when  part  of  head  can  be  felt  above  the  brim.  In  general  ex- 

traction by  forceps  will  be  sufficient  to  meet  the  case.  In  rare  cases, 
after  delivery  of  the  head,  detention  of  the  thorax  takes  place  at  the 
outlet  from  its  excessive  size,  and  may  even  lead  to  the  sacrifice  of 

the  child's  life.  If  moderate  and  cautious  traction  on  the  neck,  in 
conjunction  with  a  pain,  does  not  effect  delivery,  the  finger  should 
be  passed  into  the  vagina,  and  hooked  into  the  posterior  axilla. 
Traction  is  then  made  upon  the  axilla  in  conjunction  with  that  upon 

the  neck.  If  necessary  the  rotation  of  the  shoulders  into  the  antero- 
posterior diameter  of  the  pelvis  should  be  aided.  If  the  finger  does 

not  suffice  the  small  blunt  hook  used  in  version  (see  Chapter  on  Ver- 
sion) may  be  passed  round  the  axilla,  and  traction  made  with  that. 

Oare  must  be  taken  that  its  point  is  clear  of  the  axilla  on  the  other 
side.  In  an  extreme  case,  the  posterior  arm,  and  then,  if  necessary, 

the  anterior  arm,  may  be  drawn  clown  over  the  chest,  so  as  practi- 
cally to  reduce  the  dimensions  of  the  thorax. 

The  shoulders  may  also  be  arrested  higher  in  the  pelvis,  but  this  very 

rarely  happens  except  in  cases  where  there  is  pelvic  contraction,  and 
the  head  has  been  brought  through  the  brim  after  craniotomy.  In 

-such  a  case,  space  having  been  gained  by  the  lessening  of  the  head, 

the  small  blunt  hook  may  be  fixed  in  the  posterior  axilla.  If  this 

does  not  succeed  the  arms  may  be  brought  down  by  the  aid  of  the 
same  instrument.  Afterwards  extraction  may  be  aided  by  fixing  the 

small  hook  or  crochet  in  other  parts  of  the  thorax  or  abdomen. 

If,  with  an  after-coming  head,  extraction  of  the  body  gives  great 

trouble,  the  small  blunt  hook  may  be  used  to  bring  down  the 

arms.  The  child  being  dead,  space  may  be  gained,  if  necessary,  by 
evisceration. 

(Edema  of  the  Fcetus. — (Edema  of  the  foetus  may  result  from 

congenital  malformations  of  its  heart  or  large  vessels,  or  it  may  be 

.associated  with  oedema  of  the  placenta,  and  depend  upon  disease  of 

hat  organ  ;  or,  again,  it  may  be  associated  with  oedema  of  the  mothe
r 

from  Bright's  disease.    According  to  Spiegelberg,*  congenital  syphilis 

'  Lehrbuoh  der  Geburtshiilfc,  p.  481. 
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is  a  frequent  cause.  In  a  few  cases  there  is  not  merely  infiltration 

with  serum,  hut  a  hyperplastic  condition  of  the  cellular  tissue  and 

skin.  Otherwise  the  skin  and  tissue  heneath  are  generally  more 

friable  than  usual. 

Treatment. — The  child  is  generally  incapable  of  surviving 

long.  In  case  of  difficulty,  therefore,  there  need  be  little  hesitation 

about  performing  craniotomy  ;  delivery  may  then  be  assisted  by 

fixing  the  small  blunt  hook  or  crochet  into  any  convenient  parts  of  the 

body.  The  swelling  may  also  be  diminished  by  making  incisions 

or  punctures  through  the  skin. 

Emphysema  of  the  Fcetus. — Emphysema  is  the  result  of 

decomposition  of  the  fcetus  following  its  death  either  before  or 

during  labour,  and  the  access  of  air  to  it.  The  effusion  of  gas 

may  take  place  both  into  serous  cavities  and  into  the  cellular 
tissue.  In  the  latter  case  there  is  crackling  under  pressure  by 

the  finger.  At  the  same  time  the  tissues  become  friable.  The 
abdomen  is  the  part  most  likely  to  cause  difficulty  in  delivery  by 

its  distension,  but  even  the  breech  and  limbs  may  become  consider- 
ably swollen. 

Treatment. — If  labour  is  obstructed,  the  accumulated  gas 
should  be  let  out,  especially  from  the  abdomen,  by  puncture  with 
the  perforator  or  any  other  convenient  instrument.  If  necessary, 
the  skin  of  the  breech  or  other  parts  may  be  incised  with  scissors. 
In  extraction,  it  is  to  be  remembered  that  the  limbs  are  liable  to 
tear  away. 

Congenital  Hydrocephalus. — In  congenital  hydrocephalus  there 
is  a  wateiy  effusion  within  theventricles  of  the  brain  (Fig.  1 43,  p.  452). 
In  rare  cases  the  effusion  may  be  between  the  brain  and  the  skull. 

The  dimensions  of  the  child's  head  are  often  enormously  increased, 
the  brain  being  spread  out  as  a  thin  layer  over  the  serous  fluid. 

The  average  diameter  of  the  head  is  thus  not  very  rarely  increased  to 
as  much  as  7  or  8  inches.  In  general  the  cranial  bones  are  thin,  soft, 
and  spread  out,  but  not  so  much  so  as  completely  to  cover  the  whole 
surface.  Thus  not  only  the  fontanelles  but  the  sutures  are  very 
wide,  and  the  bones  easily  moveable  upon  each  other.  In  rare 
cases,  especially  when  the  effusion  is  moderate,  the  bones  are  more 
firmly  ossified  and  more  completely  cover  the  enlarged  head.  The 
face  is  small  relatively  to  the  head,  the  forehead  projecting  over  it 
at  an  angle,  the  frontal  suture  gaping.  The  body  may  be  of  normal 
development,  or  wasted.  Hydrocephalus  is  sometimes  associated 
with  spina  bifida,  or  hydrops  amnii.  The  frequency  of  hydro- 

cephalus is  estimated  by  Lachapelle  as  1  in  about  2,900  deliveries. 

In  the  Guy's  Hospital  Charity,  however,  perforation  or  puncture  on account  of  hydrocephalus  was  called  for  only  once  in  23,591 o  G  2 
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deliveries.  In  general,  interference  is  called  for  in  about  three- 
fourths  of  the  cases.  Pelvic  presentations  are  much  commoner  than  in 
normal  cases  (about  1  in  5),  especially  when  the  distension  of  the 
head  is  very  great,  for  then  the  adaptation  of  the  child  to  the  uterus 

takes  place  best  when  the  head  is  uppermost.  (See  Fig.  52,  p.  90). 
Course  and  terminations. — When  the  amount  of  fluid  is 

moderate,  the  head  not  tense,  and  the  bones  soft,  the  head  may  be 

compressed  and  squeezed  through  the  pelvis  by  the  natural  powers. 
More  frequently  labour  becomes  arrested,  the  head  not  entering  the 

Fig.  143.— Labour  impeded  by  hydrocephalus. 

brim,  and  symptoms  of  protracted  labour  arise.  The  difficulty  in 

delivery  depends  not  only  upon  the  size  of  the  head,  but  upon  the 

tension  of  the  fluid  in  it,  and  the  degree  of  ossification  of  the  bones. 

Sometimes  it  is  overcome  by  spontaneous  rupture  and  escape  of  the 

fluid,  especially  when  the  child  is  dead  and  decomposition  c
om- 

mencing. Spontaneous  delivery  occurs  more  easily  with  an  after- 

coming0  head,  because  the  head  then  enters  the  pelvis  with  the 
narrower  end  of  the  wedge  foremost.  Compression  of  the  bones

 

may  then  also  be  assisted  by  traction.  Eupture  of  the  uterus
  is 

relatively  frequent.  It  occurred  in  16  cases  out  of  70  collec
ted  by 

Dr.  Thomas  Keith.  This  is  probably  to  be  explained  not  only  by 

the  obstruction  to  labour,  but  by  the  large  size  of  the  head,  
which, 
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in  head  presentations,  is  forced  down  into  the  lower  distensible  seg- 

ment of  the  uterus,  as  the  upper  contractile  portion  retracts.  This 

produces  great  transverse  stretching,  and  thereby  a  tendency  to 
longitudinal  rupture. 

Prognosis. — The  mortality  to  the  mothers  has  been  reckoned 

to  be  as  much  as  1  in  4.  There  is,  however,  little  danger  if  the 

case  is  early  recognised  and  treated.  The  risk  lies  in  its  nature 

being  overlooked.  The  child  generally  perishes,  and,  in  any  case, 
it  is  not  capable  of  prolonged  life. 

Diagnosis. — In  head  presentations,  the  head  will  be  high  up, 

not  entering  the  brim,  and  the  presenting  part  may  be  made  out  as 

less  convex  than  usual,  forming  part  of  a  larger  spheroid.  The 

wide  fontanelles  and  sutures,  soft  bones,  and  compressible  character 

of  the  head  generally  render  the  diagnosis  easy.  The  head  is  dis- 
tinguished from  the  bag  of  membranes  or  cystic  tumours  of  the 

foetus  by  the  presence  of  hair,  and  of  the  cranial  bones.  If  the 

bones  are  much  ossified,  diagnosis  is  more  difficult,  and  the  whole 

hand  should  be  introduced  into  the  vagina  for  exploration  if  neces- 
sary. The  brow  may  then  perhaps  be  reached,  and  the  overhanging 

forehead  and  open  frontal  suture  made  out.  Another  most  valuable 

means  of  diagnosis  is  the  estimation  of  the  size  of  the  head  bimanu- 

ally,  since- from  its  magnitude  and  high  position  it  can  usually  be 
defined  quite  easily  from  the  abdomen.  If  forceps  are  applied,  they 
often  slip  off,  in  consequence  of  the  collapsible  character  of  the 
head.  If  the  bones  are  firmly  ossified,  the  handles  may  remain 

widely  separated  when  the  forceps  are  locked.  When  the  pelvis 

presents,  the  presence  of  hydrocephalus  is  generally  only  dis- 
covered when  the  head  cannot  be  brought  into  the  brim.  The 

unusual  size  of  the  uterine  tumour  and  bimanual  estimation  of 

the  size  of  head  will  then  generally  reveal  the  true  state  of  the 
case. 

Treatment. — Forceps  will  generally  slip  off  the  head,  and  it  is 
not  usually  worth  while  to  attempt  delivery  by  version,  since  the 
child  is  probably  never  capable  of  prolonged  life.  For  the  same 
reason  there  is  no  object  in  puncturing  with  a  small  trocar,  in  order 
to  secure  a  living  child,  unless  it  should  be  of  legal  importance  to 
secure  the  birth  of  a  child,  even  though  it  lives  for  only  a  short 
time.  The  distended  head  may  be  punctured  with  the  perforator, 
by  preference  in  an  interval  between  bones,  near  the  most  promi- 

nent part.  If  it  does  not  quickly  descend,  it  is  then  extracted  by 
craniotomy  forceps  or  cephalotribe.  (See  Chapter  on  Craniotomy). 
If  an  after-coming  Lead  cannot  be  drawn  through  the  brim,  it 
should  be  perforated  behind  the  ear. 

Ascites,  Hydrothorax,  Distension  op  Abdomen. — Ascites  and 
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hydxothorax  may  arise  from  chronic  mtra-uterine  inflammation  of  the 
foetus,  clue  to  syphilis  or  other  causes,  or  to  malformation  or  obstruc- 

tion of  veins.  Hydrothorax  is  very  rare,  except  in  association  with 
ascites.  The  abdominal  distension  is  most  likely  to  be  the  cause  of 
difficulty  in  labour,  but,  on  account  of  the  yielding  nature  of  the 
abdominal  walls,  this  is  only  the  case  when  distension  is  consider- 

able. Another  cause  of  abdominal  distension  is  occlusion  of  the 
urethra  or  ureters  from  malformation  or  inflammation.  The  foetal 

urine  secreted  then  accumulates,  and  produces  distension  of  the 
bladder,  ureters,  or  kidneys,  according  to  circumstances.  I  have 
found  it  necessary,  in  order  to  effect  delivery,  in  a  case  of  pelvic 
presentation,  to  perforate  first  the  bladder,  and  then  two  cystic 
tumours  formed  by  the  ureters.  Here  there  was  occlusion  both  of 
the  urethra  and  of  the  lower  part  of  the  ureters,  the  latter  probably 
being  of  later  date.  The  abdomen  may  also  be  distended  by  other 
causes,  which  less  frequently  lead  to  enlargement  great  enough  to 

call  for  interference.  Among  such  causes  recorded  are  enlarge- 
ments or  tumours  of  the  Liver,  kidneys,  spleen,  or  pancreas,  and  an 

included  foetus  situated  in  the  abdomen.  In  the  latter  case  one 

ovum  appears  to  be  included  within  another,  and  to  undergo  partial 
development,  deriving  its  nourishment  by  its  attachment  to  the 
other. 

Diagnosis. — The  morbid  condition  is  generally  first  discovered 
when  the  foetus  will  not  advance  after  the  head  has  passed  through 

the  pelvis.  The  hand  being  then  passed  up  to  ascertain  the  cause, 
enlargement  of  the  abdomen  or  thorax  is  detected.  A  complete 
diagnosis  is  generally  impossible  till  after  delivery. 

Treatment. — In  minor  degrees  of  enlargement,  delivery  may 
be  effected  by  traction  upon  the  head  with  forceps,  or  after  its 

delivery,  or  by  traction  on  the  legs  in  pelvic  presentations.  If  this 

does  not  succeed,  the  abdomen,  or  if  necessary  the  thorax,  should  be 

pierced  with  a  trocar  and  canula.  In  the  absence  of  a  trocar,  the 

perforator  may  be  used  to  pierce  the  abdomen,  unless  there  is  legal 

importance  in  securing  a  child  to  live  if  only  for  a  short  time.  If 

the  perforator  is  used  in  a  cranial  presentation,  it  is  better  to  per- 
forate also  the  head,  and  destroy  the  medulla  (see  Chapter  on 

Craniotomy)  lest  a  living  child  be  born  with  a  lacerated  abdomen. 

If  the  cause  of  obstruction  proves  to  be  solid,  it  may  be  necessary 

to  perform  complete  evisceration,  and  perhaps  to  apply  the  cephalo- tribe  over  the  abdomen  for  extraction. 

Congenital  Encephalocele.  —  In  congenital  encephalocele  a 

serous  sac  is  attached  to  the  head  by  a  base  or  pedicle  of  varying 

breadth.  It  is  filled  with  cerebro-spinal  fluid,  originally  continuous 

with  that  in  the  head.    Generally  the  communication  still  exists  at 
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birth,  but  the  pedicle  may  be  found  impervious  when  of  small  size. 
Cerebral  substance  may  or  may  not  be  spread  out  more  or  less  over 
the  surface  of  the  sac.  Encephaloceles  are  most  frequently  situated 
in  the  middle  line.  The  commonest  seat  is  the  occiput  (fig.  120, 

p.  332),  next  to  that  the  frontal  region.  They  may  be  of  any 
size  up  to  one  considerably  larger  than  the  head  itself.  Difficulty 
in  parturition  is  generally  produced  only  when  the  sac  is  of  large 
size,  since  from  its  position  it  generally  passes  through  the  pelvis  in 
front  of  or  behind  the  head,  and  is  compressible.  Tn  the  case 
figured,  one  recorded  by  Dr.  Meigs,  the  head  was  born  first,  and 
then,  the  sac  remaining  above  the  pubes,  the  rest  of  the  body  was 
born  by  spontaneous  evolution.  The  sac  was  then  delivered  intact 
by  powerful  traction.  The  sac  may  be  mistaken  for  a  second  bag 
of  membranes.  In  case  of  delay  the  diagnosis  must  be  made  by 
passing  the  hand  high  up  into  the  pelvis. 

Treatment. — If  traction  is  not  sufficient  to  effect  delivery,  the 
sac  shoidd  be  punctured  by  trocar. 

Spina  Bifida. — In  spina  bifida  a  similar  serous  sac,  its  contents 
generally  continuous  with  the  cerebro-spinal  fluid,  is  situated  over 
the  lurnbo-sacral  region.  Its  size  may  be  as  large  as  that  of  a  fcetal 
head.  In  this  case  also  the  sac  has  to  be  distinguished  from  a  bag 
of  membranes,  especially  if  it  presents  alone  at  the  os. 

Treatment. — If  delivery  cannot  be  effected  by  traction,  the  sac 
must  be  punctured. 

Other  External  Tumours. — Tumours  growing  externally,  of 
cystic,  fatty,  cancerous,  or  other  structure,  are  a  rare  cause  of  diffi- 

culty in  parturition.  They  may  be  situated  on  the  neck,  chest, 
axillae,  and  other  parts,  but  especially  about  the  sacral  region. 

Treatment. — Puncture  should  first  be  tried,  if  delivery  cannot 
be  effected  with  the  tumour  intact.  If  this  does  not  succeed,  it 
may  be  necessary  to  incise  or  crush  it. 

Anomalies  op  the  Membranes.— Undue  friability  of  the 
membranes  leads  to  their  premature  rupture,  and  consequent  pro- 

longation of  the  first  stage  of  labour.  The  effects  of  undue  tough- 
ness are  generally  obviated  by  artificial  rupture.  If  not,  the  mem- 

branes may  remain  intact  in  the  second  stage,  as  they  have  done  in 
the  case  shown  in  the  frozen  section  (fig.  64,  p.  146).  The  second 
stage  is  then  prolonged,  both  from  the  less  vigorous  action  of  the 
uterus,  and  from  the  larger  size  of  the  body  to  be  expelled.  Some- 

times the  child,  when  small,  is  even  expelled  with  the  membranes 
intact.  It  then  quickly  perishes  from  asphyxia,  unless  the  sac  is 
artificially  ruptured.  A  child  born  with  the  membranes  over  its head  is  popularly  said  to  be  born  with  a  "  caul." 

Undue  Shortness  op  the  Funis.— Obstruction  to  labour  may 
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arise  from  either  actual  or  relative  shortness  of  the  funis,  but  much 
more  commonly  from  the  latter.  Relative  shortness  arises  from 
the  funis  being  wound  round  some  part  of  the  foetus,  generally 
round  the  neck.  Thus  an  actually  long  frmis,  when  wound  two  or 
three  times  round  the  neck,  may  become  a  relatively  short  one. 
Moreover,  since  the  neck  is  as  much  as  three  inches  further  from 
the  placental  insertion  than  the  umbilicus,  the  available  length  has 
to  be  so  much  the  greater  when  the  funis  is  round  the  neck,  if  no 

obstruction  is  to  arise.  According  to  Matthew  Duncan's  experi- 
ments,* the  average  length  of  a  normal  funis  was  found  to  be 

1 7  j  inches,  and  the  average  stretching  under  tension  before  break- 

age amounted  to  one-sixth  of  the  original  length.  The  average 
breaking  strain  was  8j  lbs.,  the  weakest  funis  requiring  5  J 
lbs.,  the  strongest  15  lbs.,  to  break  it.  The  breaking  strain 
gives  the  limit  to  the  force  obstructing  labour  which  a  funis  can 
exert. 

Extreme  actual  shortness,  such  as  a  length  of  four  inches  or  less, 
is  excessively  rare.  Monsters  have  occurred,  however,  in  which 
there  is  no  funis,  the  extroverted  viscera  being  in  direct  contact 
with  the  placenta.  In  such  a  case  even  the  earlier  part  of  the 
expidsive  stage  of  labour  might  be  effected.  In  general  the  placental 
as  well  as  the  foetal  attachment  descends  to  some  extent  in  the 

earlier  part  of  labour,  and  the  funis  is  therefore  less  likely  to  be  put 
early  upon  the  stretch.  It  is  very  rare  for  the  funis  to  cause 
obstruction  before  the  birth  of  the  head,  or  that  of  the  breech  in 

pelvic  presentations.  More  commonly  obstruction  arises  after  birth 
of  the  head,  and  still  more  commonly  after  that  of  the  shoulders, 

the  cause  being  generally  the  winding  of  the  funis  round  the 
neck. 

Results  and  terminations. — The  result  may  be  rupture  of 
the  funis,  separation  of  the  placenta  before  delivery,  or  inversion  or 
partial  inversion  of  the  uterus.  Inversion  has  been  recorded  as  clue 
to  this  cause,  but  is  very  rare,  since  the  funis  is  only  put  on  the 
stretch  when  the  uterus  is  acting,  and  therefore  not  prone  to  become 

inverted.  Probably  it  could  only  occur  through  artificial  traction. 

The  most  common  result,  if  the  funis  is  wound  round  the  neck,  and 

no  artificial  relief  is  given,  is  that  birth  takes  place  by  a  kind  of 

spontaneous  evolution.  The  neck  is  fixed  under  the  pubic  arch  by 

the  tight  funis.  The  tension  causes  a  partial  undoing  of  the  twist 

round  the  neck,  and  so  rotates  the  foetus  with  its  abdomen  forward. 

Then  evolution  takes  place  by  a  rotation  of  the  body  round  the 

*  "  On  Shortness  of  the  Cord  as  a  cause  of  Obstruction  to  the  Natural  Progress  of 
Labour."   Obstot.  Trans.,  Vol.  XXIH. 
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point  where  the  neck  is  fixed  by  the  funis  as  a  centre,  accompanied 

by  a  doubling  up,  the  body  coming  clown  posteriorly.  It  is  some- 
what analogous  to  spontaneous  evolution  in.  shoulder  presentation, 

where  the  rotation  is  round  the  point  where  the  neck  is  fixed  against 
the  pelvic  brim.  The  foetus  may  be  asphyxiated  meantime  by  the 
pressure  of  the  funis  round  its  neck,  together  with  the  retention  of 

the  chest  within  the  vagina.  ' 
Treatment. — As  soon  as  the  head  appears,  if  a  coil  of  the  funis 

round  the  neck  is  discovered,  the  funis  should  be  drawn  down  as 

much  as  possible  so  as  to  slacken  the  loop,  and  the  loop  or  loops 
passed  over  the  head,  or,  if  this  is  impossible,  over  the  shoulders. 
If  it  is  too  late  thus  to  release  the  coil,  or  if  the  pains  are  too  rapid 
and  violent  to  allow  it,  and  the  funis  is  drawn  tight,  or  impedes 
the  advance  of  the  child,  the  funis  should  be  divided  with  scissors. 

The  fcetal  end  may  be  compressed  between  the  finger  and  thiunb 

until  after  the  delivery  of  the  child,  accelerated  if  necessary  by  trac- 
tion, and  then  it  should  be  tied  in  the  usual  way.  Impediment  due 

to  absolute  shortness  of  the  funis  should  be  treated  in  the  same  way 
by  division.  In  the  rare  case  of  obstruction  caused  by  the  funis 
before  delivery  of  the  head,  diagnosis  is  difficult.  Shortness  of  the 
funis  may  be  suspected  if  the  head  is  arrested,  though  not  tightly 
grasped  in  the  genital  passages,  and  recedes  in  a  marked  way  in  the 
interval  of  pains,  still  more  if,  in  addition,  ante-partum  htemorrhage 
occurs  when  the  head  is  in  the  vagina,  not  accounted  for  by  vaginal 
or  cervical  laceration.  A  coil  of  the  funis  round  the  neck  may 
possibly  be  detected  on  rectal  examination.  In  general,  the  head 
would  have  to  be  delivered  by  forceps  without  exact  diagnosis  of  the 
cause  of  delay.  In  pelvic  presentation,  tension  of  the  funis  would 
be  more  easily  detected,  the  hand  being  passed  up  to  ascertain  the 
cause  of  difficulty.  Dr.  Braxton  Hicks*  has  recorded  a  case  in 
which  a  funis  only  four  inches  long  had  to  be  divided  within the  uterus. 

•  Obstct.  Trans.,  Vol.  XXm. 



CHAPTEE  XXIX. 

ANOMALIES  OF  THE  PELVIS. 

Enlaroed  Pelves. 

A  pelvis  larger  than  the  normal  may  occur  simply  as  a  part  of 
the  general  large  size  of  the  hody.  In  general,  however,  it  is  not 
specially  tall  women  who  have  large  pelves,  hut  rather  those  who 

are  broad,  and  have  the  feminine  characteristics  well  marked,  some- 
times even  though  they  may  he  below  the  average  height.  Tall 

muscular  women  often  have  a  pelvis  rather  small  in  proportion  to 
their  size.  A  large  pelvis  is  generally  normal  in  its  proportions,  and 
is  then  called  the  Pelvis  JEqudbiliter  Justo  Major.  In  some  cases 

there  may  be  an  exaggerated  development  of  the  special  charac- 
teristics of  the  female  pelvis,  particularly  of  the  relatively  wide 

transverse  diameter.  In  cases  of  double  uterus,  a  marked  increase 
hi  the  transverse  diameter  has  been  noted. 

An  enlarged  pelvis  cannot  be  regarded  as  a  pathological  condition. 

The  only  disadvantages  likely  to  arise  from  it  are  the  inconveniences 

which  may  result  from  precipitate  labour.  On  the  whole  it  may  be 

considered  an  advantage  to  have  a  pelvis  above  the  average  size. 
It  has  been  stated  that  labour  is  not  necessarily  easy  in  large  pelves, 

because  from  want  of  close  adaptation  the  head  may  fail  to  undergo 

the  usual  rotations.  These  rotations,  however,  depend  to  a  con- 

siderable extent  on  the  soft  parts,  and  it  appears  that  the  head  does 

undergo  them,  so  far  as  is  necessary  for  its  easy  delivery. 

Contracted  Pelves. 

General  forces  concerned  in  the  production  of  pelvic 

deformities. — The  forces  upon  which  the  shape  of  the  pelvis 

chiefly  depends  are  the  vital  forces  of  growth  and  development,  the 

effect  of  the  body  weight  and  the  resistances  which  it  calls  out,  and 

the  pressure  and  traction  of  muscles  and  ligaments.  The  results  of 

these  may  be  seen  in  all  forms  of  deformed  pelves  as  well  as  in  the 

development  of  the  normal  pelvis.    When  the  bones  are  softened, 
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the  effects  of  the  mechanical  forces  are  exaggerated.  In  many  forms 

of  distortion  the  shape  of  the  pelvis  depends  upon  the  alteration  of 

the  points  of  application  of  the  mechanical  forces  owing  to  some 

local  want  of  development  or  disease,  or  to  deformities  or  injuries  of 
the  spine  or  limbs. 

The  mechanical  forces  which  influence  the  shape  of  the  normal 

pelvis  in  growth  from  infancy  to  adult  life,  and  the  exaggerated  or 
uncounteracted  or  one-sided  influence  of  which  is  concerned  in  the 

production  of  many  pelvic  deformities,  have  already  been  described 

(see  pp.  21 — 27).  The  reader  is  recommended  to  refer  back  to  that 

description  before  reading  the  account  of  the  mode  of  production  of 

the-  varieties  of  deformed  pelvis.  Certain  influences  which  are  ii> 
action  in  the  formation  of  all  varieties  of  pelvis  will  here  be  briefly 
recapitulated. 

(1.)  Effect  of  the  pelvic  inclination. — If  pelvic  inclination 
is  increased  beyond  the  normal  angle,  the  sacrum  tends  to  sink  more 
towards  the  centre  of  the  pelvic  brim,  and  the  effect,  both  of  the 

body-weight  and  of  the  traction  of  the  abdominal  muscles,  to  widen 
the  pelvis  transversely  and  flatten  it  antero-posteriorly,  is  increased. 
If  pelvic  inclination  is  diminished  the  contrary  effects  are  produced, 

and  the  tendency  is  to  increase  the  antero-posterior  and  diminish  the 
transverse  diameter  of  the  pelvis.  At  the  same  time  the  sacrum 

tends  to  sink  down  more  deeply  between  the  ilia  in  the  direction  of 
the  coccyx. 

(2.)  Effect  of  standing,  walking,  &c. — The  effect  of  stand- 
ing, walking,  or  running  is  to  call  into  play  the  inward  pressure  of 

the  heads  of  the  femora  upon  the  acetabula  due  to  muscular  action 

(see  p.  23),  as  well  the  reaction  to  the  body-weight.  Hence  the 
tendency  of  the  body-weight  to  widen  the  pelvis  through  the  leverage, 
exerted  iipon  the  innominate  bones  (see  p.  22)  is  resisted  by  the 
inward  pressure  at  the  acetabula  more  in  children  who  stand,  walk, 
and  run  much  than  those  who  are  constantly  sitting.  This  principle 
is  especially  illustrated  by  the  form  of  almost  uniformly  contracted,, 
not  flattened,  pelvis,  occasionally  met  with  as  the  result  of  rachitis, 
as  contrasted  with  the  usual  flattened  rachitic  pelvis.  Such  a  form 
of  pelvis  is  attributed  to  the  occurrence  of  rachitis  at  rather  a  later 
age  than  usual,  so  that  the  child  is  not  constantly  sitting,  but  stand- 

ing and  moving  about. 

If  one  or  both  acetabula  are  for  any  cause  displaced  inwards 
towards  the  middle  line,  the  effect  of  the  reaction  to  the  body-weight 
is  altered.  It  has  been  already  explained  that  this  reaction  is- 
directed  vertically  upwards  (see  p.  23).  Its  effect  upon  the  shape 
of  the  pelvic  brim  depends  upon  that  of  its  component  resolved  in  a 
plane  parallel  to  the  brim  (see  fig.  18,  p.  22).    If  the  acetabulum 
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is  nearer  the  middle  line  than  the  sacroiliac  joint  the  line  of  this 
force  will  fall  inside  the  fulcrum  of  the  lever  instead  of  outside, 
imd  the  force  will  therefore  tend  to  thrust  the  lower  end  of  the 
lever-  inward  instead  of  outward.  Hence,  if  an  acetabulum  is  dis- 

placed inwards  nearer  to  the  middle  line  than  the  sacro-iliac  joint,  the 
reaction  to  the  body-weight  assists  the  inward  thrust  of  the  muscular 
force  acting  on  the  feniur  instead  of  tending  to  counteract  it.  If  the 
acetabulum  is  displaced  inwards  in  any  degree  at  all,  the  counter- 

acting force  to  the  inward  thrust  is  diminished.  An  instance  of  this 

effect  occurs,  as  will  shortly  be  described,  on  both  sides  in  the  trira- 

-diate  pelvis,  whether  of  the  malacosteon  or  pseudomalacosteon  form, 
on  one  side  in  the  various  forms  of  oblique  pelvis  (see  p.  511). 

Effect  of  sitting. — It  has  already  been  explained  (see  p.  24), 
that,  in  sitting,  the  body-weight  tends  to  widen  the  whole  pelvis  by 
the  leverage  it  exerts  on  the  innominate  bones,  and  also  that  the 

reactions  to  the  body-weight  through  the  tubera  ischii  tend  to  rotate 
the  lower  part  of  each  innominate  bone  outward  on  an  axis  joining 

the  centres  of  the  symphysis  pubis  and  sacro-iliac  synchrondrosis, 
and  so  specially  to  widen  the  pelvic  outlet,  increasing  the  distance 
between  the  tubera  ischii,  and  widening  the  pubic  arch.  In  the 

•case  of  congenital  absence  of  the  legs,  where  the  person  can  sit,  but 
not  stand,  the  pelvis,  both  at  brim  and  outlet,  has  been  found 
wider  than  normal,  the  inward  thrust  at  the  acetabula  being 
wanting. 

As  in  the  case  of  the  acetabula,  the  action  of  the  force  is  di- 
minished, and  eventually  reversed,  if  the  tuber  ischii  is  displaced 

inward.  If  the  tuber  ischii  lies  nearer  the  middle  line  than  the 

sacro-iliac  joint,  the  tendency  will  be  to  thrust  the  anterior  end  of 
the  innominate  bone  inward  instead  of  outward  ;  if  it  lies  inside  the 

line  joining  the  centres  of  the  symphysis  pubis  and  sacro-iliac 
synchondrosis,  the  tendency  will  be  to  rotate  the  lower  part  of  the 

innominate  bone  inward  instead  of  outward.  If  the  usual  widen- 

ing effect  is  merely  diminished  owing  to  partial  displacement 

inward  of  the  tuber  ischii,  the  inward  tension  of  the  sacro-sciatic 

ligaments  may  be  sufficient  to  overcome  it.  On  the  contrary,  if  the 

pelvis  is  wider  than  normal,  the  tendency  of  sitting  to  widen  the 

-outlet  is  yet  further  increased.  Hence  the  general  rule  is  that  a  pelvis 

relatively  wide  at  the  brim  is  still  wider  at  the  outlet,  and  a  pelvis 

transversely  contracted  at  the  brim  is  still  more  contracted  at  the 

outlet.  The  principle  is  also  illustrated  both  in  the  triradiate 

jielvis,  and  in  oblique  pelves. 

Diagnosis  of  pelvic  contraction.— The  general  diagno
sis 

of  pelvic  contraction  will  be  considered  before  the  special  varieties
 

of  pelvis  are  described.     General  indications,  such  as  may  be 
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obtained  from  a  person's  appearance  indicate  usually  simply  trie 
probability  tbat  some  pelvic  deformity  may  exist  rather  than  its- 
nature  or  degree.  They  are  chiefly  of  use  in  showing,  in  the  case 

of  a  •woman  pregnant  for  the  first  time,  when  it  is  desirable  to- 
make  a  local  examination  as  to  the  capacity  of  the  pelvis  before  the- 
full  term  arrives,  and  so  possibly  avoid  a  very  difficult  and  dan- 

gerous delivery  by  the  induction  of  premature  labour.  Such 
indications  consist  in  smallness  of  the  whole  figure,  especially 
if  accompanied  by  slenderness,  relative  shortness  of  limbs,  pointing 
to  the  probability  of  rachitis,  spinal  curvatures,  lameness,  especially 

if  due  to  shortness  of  one  leg,  undue  hollowness  of  the  back,  point- 

ing to  the  probability  of  excessive  pelvic  inclination,  and  any  other- 

riff.  144.— Pelvimeter. 

deformity  affecting  the  back  or  legs.  Attention  should  be  paid  to 
any  history  of  rickets,  or  other  disease  of  bones,  or  of  any  disease 
or  injury  affecting  the  back,  pelvis,  or  legs.  Eickets  may  also  be 
revealed  by  curvature  and  thickening  of  the  tibia.  If  previous- 
deliveries  have  occurred,  the  history  of  the  course  of  parturition  is- the  most  important  guide  of  all. 

Pelvimetry.—  For  the  exact  diagnosis  of  pelvic  deformity,  it  is necessary  to  take  certain  external  and  internal  measurements  The 
external  measurements  are  obtained  with  ease,  but  do  not  allow  any 
exact  inferences  to  be  made  as  to  the  size  of  the.  pelvic  canal,  which 18  the  only  point  of  real  importance.  They  are  of  value,  because they  not  only  give  evidence,  in  many  cases,  of  the  existence  of 
deformity  m  the  canal,  although  not  of  it  precise  degree,  but  often indicate  the  general  character  of  the  pelvic  distortion,  as,  for  in- stance that  it  is  due  to  rickets,  or  that  oblique  distortion  exists. 
I  P£™ta  we*  for  extemai  measurements  is 
m  Fig.  144.    It  is  simply  a  modification  of  the  ordinary  callipers 
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used  by  carpenters,  having  an  index  near  the  hinge,  from  which 
the  distance  separating  the  points  can  be  read  off.  One  arm  may 
be  made  straight,  if  it  is  desired  to  have  an  instrument  which  may 
be  used  for  measuring  the  thickness  of  the  bones,  with  one  arm 
in  the  vagina  and  one  outside.  The  internal  measurements  are 
of  most  direct  importance,  but  are  more  difficult  to  obtain  with 
exactness.  Various  pelvimeters  have  been  invented  for  taking 
tli  em,  but  on  the  whole  the  fingers  are  to  be  preferred  to  any. 
They  can  be  used  with  less  pain  to  the  patient,  and  being  sentient, 
are  less  likely  to  lead  to  the  fallacy  which  may  arise,  if  the  points 
of  the  pelvimeter  are  not  in  reality  exactly  where  they  are  supposed 
to  be. 

External  measurements. — The  most  important  of  the  external 
measurements  are  two,  the  distance  between  the  anterior  superior 
spines  of  the  ilium  (Dist.  Sp.  II.),  and  the  maximum  distance 
between  the  outsides  of  the  iliac  crests  (Dist.  Cr.  II.).  These 
measure  normally  about  10  and  lOf  inches  respectively.  For  the 
measurement  the  patient  is  placed  on  her  back,  and  may  be  covered 
with  a  thin  garment.  For  the  first  measurement  the  tips  of  the 
■callipers  are  placed  over  the  most  prominent  part  of  the  spines. 
For  the  second  the  callipers  are  set  at  the  smallest  width  which  will 
.allow  them  to  pass  over  the  widest  part  of  the  crests,  or  over  their 

•centres,  about  2^  inches  posterior  to  the  spines,  if  the  spines  are 
wider  apart  than  any  other  portion  of  the  crests. 

Contraction  of  the  pelvis  may  be  indicated  by  one  of  two  things. 

(1.)  The  distances  may  both  be  less  than  normal.  (2.)  The  rela- 
tion between  them  may  be  altered  in  such  way  that  either  the 

distance  between  the  spines  is  greater  than  the  distance  between  the 

crests  at  any  other  point,  or  at  any  rate  is  not  exceeded  in  the  usual 

proportion  by  the  maximum  distance  between  the  crests.  If  the 

spines  are  wider  apart  than  any  other  part  of  the  crests,  the  pelvis 

is  rachitic,  with  a  contracted  conjugate  diameter.  If  even  the 

•excess  of  the  maximum  distance  over  that  between  the  spines  is  less 

than  in  due  proportion,  the  pelvis  is  probably  rachitic,  or  at  any 

rate  it  is  contracted  in  the  conjugate  diameter.  If  not  only  the 

relation  of  the  two  distances  is  altered,  but  the  mean  of  the  two  is 

too  small,  the  pelvis  is  generally  small,  as  well  as  flattened.  If,  on 

the  other  hand,  the  due  relation  between  the  two  distances  is  pre- 

served, but  both  are  smaller  than  the  normal,  the  pelvis  is  generally 

regarded  as  non-rachitic.  There  may  be  some  relative  contraction 

of  the  conjugate  diameter,  but  this  is  not  likely  to  be  so  great  as  in 

the  former  case.  More  probably  the  pelvis  is  generally  contracted. 

It  may  also  be  one  of  the  rarer  forms  of  pelvis,  contracted  in  the 
transverse  diameter. 
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The  external  measurement  next  in  importance,  but  of  inferior 

value  to  these,  is  the  external  conjugate  diameter  (C.  Ext.).  In. 

measuring  this,  the  patient  is  placed  upon  her  side  ;  one  point  of  the 

callipers  is  placed  in  front  of  the  top  of  the  symphysis  pubis,  the 

other  just  above  the  spine  of  the  last  lumbar  vertebra,*  so  that  the 
line  joining  them  may  correspond  as  nearly  as  possible  with  the  pelvic 
brim.  The  external  conjugate  is  on  the  average  about  7  inches. 

The  object  of  measuring  this  distance  is  to  calculate  from  it  the 

probable  size  of  the  internal  true  conjugate  diameter.  But  the 
amount  to  be  deducted  from  the  thickness  of  the  bones  and  soft 

parts  varies  very  widely  in  different  cases,  the  difference  being  as 
much  as  an  inch,  or  even  more.  Especially  in  the  rachitic  pelvis,  the 
thickness  of  the  sacrum,  where  the  projecting  promontory  is  formed, 
is  apt  to  be  greater  than  usual.  The  thickness  of  the  external  soft 
parts  is  also  variable.  There  is  alSe  some  uncertainty  how  far  the 
line  measured  lies  exactly  in  the  plane  of  the  brim.  Hence  moderate 

values  of  the  external  conjugate,  such  as  those  between  7  and  7  J 
inches,  give  little  information  about  the  state  of  the  pelvis.  It  is 
only  from  more  extreme  values  that  any  positive  conclusions  can  be 
drawn,  and  even  then  only  as  to  the  fact  of  contraction  or  its 

absence,  and  not  as  to  the  degree.  Thus  if  the  external  conjugate 

measures  over  *l\  inches,  it  is  pretty  certain  that  there  is  no  flatten- 
ing, if  it  is  much  under  7  inches,  a  contracted  conjugate  may  be 

inferred. 

It  is  indeed  possible  to  measure  separately  the  portions  to  be 
deducted  from  the  external  conjugate  at  its  anterior  and  posterior 
part  by  placing  one  arm  of  the  callipers  inside  the  vagina,  and  the 
other  outside  the  body,  and  then  get  the  true  internal  conjugate  by 
deducting  these  from  the  external  conjugate.  This  can  be  done 
tolerably  well  in  some  cases  to  obtain  the  thickness  of  the  sacrum 
and  soft  parts  covering  it.  But  it  is  scarcely  possible  to  get  the 
internal  arm  of  the  callipers  sufficiently  high  on  the  internal  surface 
of  the  symphysis  pubis  to  measure  the  thickness  of  the  anterior 
pelvic  wall  with  accuracy.  This  method,  therefore,  probably  does 
not  give  the  true  conjugate  with  so  great  accuracy  as  that  of 
deducing  it  from  the  diagonal  conjugate,  measured  internally.  If 
the  method  is  used,  the  callipers  should  have  one  arm  curved,  as  in 
Fig.  144,  p.  461,  the  other  straight  or  nearly  straight.  The  curved 
arm  should  be  introduced  into  the  vagina,  to  place  against  the  pro- montory of  the  sacrum,  the  straight  arm  to  measure  the  thickness  of the  pubes. 

mLl^  f^ewy, dire1cte(1        the  posterior  point  of  the  callipers  bo  placed  below  the 
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When  a  transverse  contraction  or  asymmetry  of  the  pelvis  from 
want  of  development  of  both  or  of  one  wing  of  the  sacrum  is 
suspected,  the  transverse  distance  between  the  posterior  superior 
spines  of  the  ilia  is  a  measurement  of  some  value,  since  it  gives  some 
indication  whether  or  not  the  sacrum  is  narrower  than  usual.  Its 
average  magnitude  is  about  5  inches. 

Certain  oblique  external  diameters  should  also  be  measured  when 

an  oblique  pelvis  is  suspected.  These  will  be  mentioned  in  the 
account  of  the  diagnosis  of  the  oblique  pelvis  (see  p.  516).  In  the 
comparatively  rare  case  of  contraction  of  the  pelvic  outlet,  the 

antero-posterior  and  conjugate  diameters  of  the  outlet  are  obtained 
by  measurement  with  the  callipers,  the  patient  being  placed  on  her 

side.  The  antero-posterior  diameter  is  measured  from  the  apex  of 
the  pubic  arch,  at  its  internal  surface,  to  the  tip  of  the  sacrum,  not 
to  the  tip  of  the  coccyx,  unless  that  bone  is  ankylosed  to  the  sacrum. 
The  transverse  diameter  is  measured  between  the  internal  margins 
of  the  tubera  ischii.  The  average  magnitude  of  the  former  diameter 

is  about  4*4  inches,  of  the  latter  about  4  inches. 
External  examination  also  reveals,  apart  from  the  measurements, 

certain  general  facts  about  the  pelvis,  such  as  the  massiveness  of  the 

bones,  development  of  prominences  for  attachment  of  muscles,  direc- 
tion of  iliac  fossse,  whether  the  whole  pelvis  is  symmetrical,  whether 

the  spine  is  straight  and  the  legs  equal,  and  whether  there  is  any 
deviation  from  the  usual  position  of  the  great  trochanters,  or  of  the 
sacrum  in  relation  to  the  innominate  bones. 

Internal  measurements. — The  most  important  object  in  internal 
measurement  is  to  obtain  an  estimate  of  the  true  conjugate  diameter, 

since  this  is  the  diameter  of  the  pelvic  brim  which  is  most 

frequently  contracted,  and  the  contraction  of  which  has  the  greatest 

obstetric  importance.  By  the  term  true  conjugate  will  be  here 
understood  what  is  sometimes  called  the  obstetric  true  conjugate, 

namely,  the  line  drawn  from  the  promontory  of  the  sacrum  to  the 

nearest  point  on  the  inner  surface  near  the  top  of  the  symphysis 

pubis  (e  f,  Fig.  16,  p.  18),  not  the  line  from  the  promontory  of 

the  sacrum  to  the  centre  of  the  top  of  the  symphysis  pubis.  It  is 

the  former  distance  alone  which  has  any  practical  significance. 

The  distance  actually  measured  is  the  diagonal  conjugate  (e  n, 

Fig.  16),  or  sacro-subpubic  diameter.  From  this  the  true  conjugate, 

has  to-  be  inferred.  For  measurement  of  the  diagonal  conjugate  the 

patient  may  be  placed  on  the  left  side,  or  on  the  back,  the  hips 

raised  on  a  folded  blanket.  Two  fingers  are  introduced  into  the 

vagina  and  directed  upwards  behind  the  cervix,  depressing  th
e 

posterior  vaginal  cul-de-sac  until  the  tip  of  the  finger  touches  
the 

sacrum.    The  fingers  are  then  still  raised  until  the  angle  formed  by
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the  promontory  of  the  sacrum  is  recognised  and  the  tip  of  the  middle 

finger  rested  upon  it.  For  this  the  fingers  have  to  be  directed 

nearly  vertically  upward  in  the  axis  of  the  trunk.  The  angle  the 

diagonal  conjugate  makes  with  this  axis  is  about  20°  in  the  normal 

pelvis,  the  pelvic  inclination  to  the  horizon  being  taken  as  55°.  If 
the  pelvic  inclination  is  greater,  and  the  promontory  of  the  sacrum 

therefore  higher,  as  it  sometimes  is  in  a  flattened  pelvis,  the  fingers 
must  be  directed  still  more  vertically  upwards.  Care  must  be  taken 

not  to  mistake  for  the  promontory  of  the  sacrum  a  slightly  projecting 

angle  which  sometimes  exists  between  the  first  and  second  sacral 

vertebra.  The  tip  of  the  middle  finger  resting  then  upon  the 
promontory,  the  hand  is  slightly  raised,  so  as  to  press  the  radial  side 
of  the  index  finger,  or  the  side  of  the  hand,  against  the  apex  of  the 

pubic  arch.  The  point  of  contact  is  then  marked  with  the  finger- 
nail of  the  disengaged  hand,  the  hand  is  removed  from  the  vagina, 

the  finger-nail  being  kept  upon  it,  and  the  distance  from  the  marked 
point  diagonally  to  the  tip  of  the  middle  finger  measured  with  a 
rule.  This  gives  the  diagonal  conjugate.  It  is  rather  difficult  to 
mark  the  exact  point  with  the  nail  while  the  finger  is  closely 
pressed  against  the  pubic  arch.  It  is  still  better,  therefore,  if  the 
perceptive  faculty  of  the  radial  side  of  the  finger  can  be  so  educated 

that  it  retains  the  impression  of  the  exact  spot  cut  by  the  apex  of 
the  pubic  arch  until  the  hand  is  removed  from  the  vagina,  and  the 

finger-nail  is  then  placed  upon  this  spot.  If  there  is  any  doubt  of 
the  exact  point,  the  mean  should  be  taken  of  the  estimates  derived 
from  several  trials. 

Even  in  the  normal  pelvis  the  promontory  of  the  sacrum  can 

always  be  reached  in  this  way  with  two  fingers,  if  the  soft  parts, 
especially  the  vaginal  outlet,  are  not  too  resisting.  In  case  of 
difficulty,  the  administration  of  an  antesthetic  greatly  aids  the  over- 

coming of  this  resistance.  As  a  general  ride,  however,  if  the  fingers 
can  be  introduced  a  fair  distance,  and  the  promontory  cannot  be 
reached,  it  may  be  inferred  that  there  is  no  contraction  of  the 
conjugate  diameter.  The  length  of  the  fingers  must  of  course  be 
taken  into  consideration.  In  a  flattened  pelvis,  the  promontory  of 
the  sacrum  can  often  be  felt  by  the  index  finger  alone,  and  it  is  then 
better  to  measure  the  diagonal  conjugate  by  introducing  that  finger 
only.  If  the  promontory  can  be  easily  reached  in  this  way,  it  may 
generally  be  inferred  that  some  contraction  exists. 

The  diagonal  conjugate  (e  n,  Fig.  16,  p.  18)  being  known,  the 
true  conjugate,  or  the  side  e  f  of  the  triangle  e  f  n,  has  to  be 
deduced  from  the  two  sides  e  n,  n  F.  The  angle  e  f  n,  between 
the  symphysis  pubis  and  the  plane  of  the  brim,  is  almost  always  an 
obtuse  angle.    It  is  evident  that  the  difference  between  the  sides H  II 
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E  N  and  E  F  will  be  greater,  the  greater  is  the  side  F  n,  or  the  height 
of  the  symphysis  pubis,  and  the  greater  also  is  the  angle  e  f  n,  or 
the  inclination  of  the  symphysis  to  the  plane  of  the  brim.  The 
average  amount  to  be  deducted  from  the  diagonal  conjugate  to  get 
the  obstetric  true  conjugate  is  about  two-thirds  of  an  inch.  Correc- 

tions for  individual  cases  cannot  be  made  with  absolute  exactness, 
but  a  general  estimate  may  be  formed.  The  height  of  the  symphysis 
may  be  directly  measured.  If  it  amounts  to,  or  exceeds,  an  inch 
and  a  half,  the  inclination  of  the  symphysis  being  assumed  normal, 
the  deduction  may  be  estimated  at  from  f  to  f  inch  instead  of 

■f  inch.  Some  increase  in  the  deduction  must  also  be  made  if  it  is 
judged  that  the  promontory  stands  higher  than  usual,  or  that  the 
direction  of  the  symphysis  pubis  is  more  vertical  than  usual.  In  the 

reverse  cases  a  deduction  of  f  inch  may  be  rather  too  much,  the  differ- 
ence being  sometimes  under  half  an  inch.  The  difference  is  likely  to 

be  greatest  hi  the  case  of  a  very  greatly  flattened  pelvis  with  excessive 
pelvic  inclination.    It  may  then  reach  and  even  exceed  one  inch. 

Direct  measurement  of  true  conjugate. — The  true  conjugate  itself 
can  be  directly  measured  by  two  methods,  which  are  of  great  value, 
but  can  only  be  applied  under  exceptional  circumstances.  The 
first  method  is,  just  after  delivery,  to  pass  the  whole  hand  into  the 

pelvis  within  the  cervix,  and  see  how  far  the  four  fingers  side  by 
side,  or  the  breadth  of  the  hand,  will  pass  up  in  the  conjugate 
diameter.  The  point  at  which  they  are  arrested  is  noted,  the  hand 

withdrawn,  and  its  breadth  at  that  point  measured  with  a  rule.  In 

.case  of  slight  contraction  only,  the  thumb  may  be  added,  but 

%iameters  up  to  3£  inches  can  generally  be  measured  without  it. 
It  is  not  so  well  to  measure  the  diameter  by  separating  the  fingers, 

for  it  is  difficult  then  to  keep  them  in  exactly  the  same  position 

during  withdrawal.  This  method  gives  precisely  the  conjugate 

diameter  available  for  the  passage  of  the  foetus  ;  and  this  may  be 

recorded  for  use  in  future  pregnancies. 

External  measurement  of  true  conjugate. — Another  method  is  by 

measurement  from  outside  ;  and  this  can  be  used  only  when  the 

patient  is  not  pregnant,  the  abdominal  walls  not  too  thick,  and  the 

abdomen  not  very  tense.  The  index  finger  is  pressed  in  above  the 

pubes,  and  the  abdominal  wall  carried  before  it,  until  it  rests  on  the 

promontory  of  the  sacrum  (at  E,  Fig.  16,  p.  IS).  The  wrist  is 

then  depressed,  and  the  point  noted  where  the  top  of  the  symphysis 

cuts  the  finger.  This  gives  the  distance  from  the  promontory  to 

the  centre  of  the  top  of  the  symphysis.  Something  lias  to  be 

added  to  the  distance  measured  for  the  thickness  of  the  soft  parts 

pushed  before  the  finger,  and  something  subtracted  for  the
  half- 

thickness  of  the  pubes  to  get  the  obstetric  true  conjugate  b  f. 
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The  addition  and  subtraction  will  nearly  balance  when  the 
abdominal  walls  are  thin. 

Other  results  of  internal  measurement. — The  true  conjugate 
diameter  is  the  only  dimension  of  the  brim  which  can  be  estimated 
at  all  accurately  from  internal  examination.  A  general  estimate, 
however,  can  be  obtained  of  the  characters  of  the  pelvis  in  many 
other  respects  ;  and  it  is  in  forming  this  estimate  that  the  experience 

.and  judgment  of  the  observer  are  of  most  value.  The  student,  there- 
fore, in  every  case  of  labour,  as  well  as  in  vaginal  examinations 

apart  from  labour,  should  take  the  opportunity  of  gaining  practice 
in  judging  the  usual  pelvic  dimensions.  The  chief  points  to  be 

noted  are  the  following  : — Whether  the  promontory  of  the  sacrum 
is  exactly  opposite  the  symphysis  pubis  ;  whether  it  forms  a  pro- 

jection encroaching  on  the  space  of  the  pelvic  brim,  with  hollows 
at  each  side  of  it,  as  in  the  reniform  pelvis  (see  p.  470),  or  only 
forms  a  part  of  a  concave  or  flattened  wall ;  whether  there  is  ample 
space  in  the  hollow  of  the  sacrum,  or  whether  the  sacrum  is  so 
flattened,  without  being  divergent  from  the  symphysis  pubis,  that 
lower  diameters,  as  well  as  the  conjugate  of  the  brim,  are  likely  to 
cause  obstruction  ;  whether  the  lateral  space  in  the  pelvis  appears  to 
be  as  large  as  usual  ;  and  whether  the  space  is  equal  on  the  two 
sides  of  the  promontory  of  the  sacrum. 

There  is  one  measure  of  the  pelvic  outlet,  or  inferior  strait,  which 
can  be  obtained  by  internal  examination  rather  better  than  by 
external.  This  is  the  antero-posterior  diameter.  It  is  measured 
in  a  similar  way  to  the  diagonal  conjugate,  the  tip  of  the  middle 
finger  or  index  finger  being  placed  upon  the  lower  extremity  of  the 
sacrum,  not  the  coccyx,  and  the  radial  edge  of  the  hand  pressed  up against  the  pubic  arch. 

The  measurement  of  the  diagonal  conjugate  can  be  made  in 
pregnancy,  or  even  in  labour,  if  the  head  is  still  high  in  the  pelvis, 
or  if  it  is  so  moveable  that  it  can  be  pushed  up.  If  the  head 
has  descended  considerably  into  the  brim,  and  is  fixed  there,  even 
though  its  largest  diameters  may  not  yet  have  entered  the  brim,  it 

■  may  be  impossible  to  measure  the  diagonal  conjugate.  It  may  still be  possible,  however,  to  ascertain  whether  the  promontory  of  the 
sacrum  encroaches  upon  the  Space  of  the  brim  or  not,  and  to  form 
an  estimate  as  to  the  symmetry  of  the  pelvis,  and  the  lateral  space in  it.  

r 

Varieties  of  Contracted  Pelves. 

•   Principle  of  classification.— The  different  forms  of  con- tracted pelvis  will  here  be  classified  primarily  according  to  their 
shape  rather  than  according  to  their  causation,  since'  it  is  the  shape n  ir  2 
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which  is  of  main  obstetric  importance.  It  is  true  that  each  of 
the  characteristic  shapes  has  a  special  cause  to  which  it  is  most 
frequently  due,  but  the  two  methods  of  classification  do  not  give 
exactly  parallel  results. 

There  are  three  forms  of  contracted  pelvis,  which  are  met  with 
more  frequently  than  the  others,  and  are  those  which  most  usually 
demand  operative  interference.  These  are  the  generally  con- 

tracted pelvis,  including  the  allied  varieties  of  the  infantile  and  the 
masculine  pelvis,  the  pelvis  flattened  without  general  contraction, 
and  the  generally  contracted  flattened  pelvis. . 

The  Generally  Contracted  Pelvis. 

The  generally  contracted  pelvis,  or  pelvis  cequabiliter  justo  minor,  i- 
the  rarest  of  the  three  principal  forms  mentioned  above.  It  is  charac- 

terised by  a  general  diminution  of  all  the  diameters,  but  no  deviation, 
or  but  little  deviation,  from  their  relative  proportion  in  the  normal 
pelvis.  In  its  most  perfect  form  it  is  seen  in  the  pelvis  of  women 
who  are  very  small,  or  actual  dwarfs,  but  not  otherwise  deformed. 
The  pelvis  may  then  have  the  perfect  female  type,  but  in  the  case 
of  dwarfs,  the  parts  of  the  pelvis  may  be  found  united,  not  by  bone, 
but  by  cartilage  only,  as  in  childhood.  Generally,  however,  a 
pelvis  which,  from  its  general  appearance,  is  classed  as  a  generally 
contracted  pelvis,  is  found,  on  minute  examination,  to  deviate 
slightly  from  the  normal  shape.  Sometimes  the  conjugate  diameter 
is  contracted  in  rather  greater  proportion  than  the  rest,  especially 
when  rickets  has  existed  as  a  cause.  This  kind  of  pelvis  forms  a 

transition  towards  the  generally  contracted  flattened  pelvis,  and  all 
grades  between  the  two  may  exist. 

The  infantile  pelvis. — In  the  majority  of  pelves  approximat- 
ing to  the  type  of  the  generally  contracted  pelvis,  the  characters 

point  to  a  partial  arrest  of  development,  the  changes  which  take 
place  in  the  advance  from  the  foetal  to  the  adult  pelvis  not  having 
taken  place  to  the  full  extent.  Thus  the  sacrum  is  relatively 

narrow,  its  curvature  on  transverse  section  is  too  great,  on  antero- 
posterior section  too  little,  its  face  does  not  look  enough  downward, 

its  posterior  surface  is  not  sufficiently  sunk  between  the  ilia,  nor 
the  whole  bone  in  the  direction  of  the  coccyx ;  the  pubic  arch  is 

not  fully  expanded ;  the  transverse  diameter  of  the  brim  does  not 

exceed  the  conjugate  in  the  due  proportion.  When  these  pecu- 
liarities are  well  marked,  the  pelvis  is  called  infantile. 

The  generally  contracted  or  infantile  pelvis  may  arise  from  any 

disease  or  other  condition  which  interferes  with  nutrition  in  child- 

hood. Thus  it  may  be  the  result  of  scrofula,  cretinism,  premature 

hard  work,  or  bad  feeding.    It  may  also  arise  from  a  foTm  of 
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rickets,  protracted  in  time  but  not  severe  in  degree,  so  that  it  has 
the  effect  of  interfering  with  bone  growth  without  causing  actual 

softening  of  the  pelvic  bones.  A  marked  form  of  infantile  pelvis, 
with  narrow  pubic  arch,  and  relatively  small  transverse  diameter, 
is  associated  with  congenital  absence  of  the  uterus,  or  uterus  and 

ovaries,  but  this  is  not.  of  obstetric  interest.  It  appears,  however, 
that  an  infantile  pelvis,  though  not  so  marked,  may  also  be 
associated  with  that  minor  degree  of  imperfect  development  of 
uterus  and  ovaries,  in  which  menstruation  is  scanty,  and  begins 
late  in  life,  the  cervix  uteri  is  conical  and  narrow,  the  uterus  often 

more  anteflexed  than  usual,  and  the  woman  often  sterile.  Dr.  Koper 
has  related  such  a  case,  in  which  pregnancy  followed  incision  of 

the  cervix  uteri,  but'  delivery  could  only  be  effected  with  much 
difficulty.  It  has  been  supposed  that  in  some  cases  a  generally 

contracted  pelvis  is  due  to  premature  bony  union  of  the  parts  of 
the  pelvis,  possibly  the  result  of  excessive  muscular  work  in  early 
life.  In  other  cases  no  cause  for  the  infantile  form  of  pelvis  can 

be  discovered,  and  it  must  be  ascribed  to  some  unknown  congenital 

tendency,  hereditary  or  otherwise.  In  some  cases  an  infantile  shape 
of  pelvis  is  associated  with  a  size  not  below  normal,  growth  having 
gone  on,  though  development  failed. 

The  rachitic  generally  contracted  pelvis. — It  has  been 
already  mentioned  that  a  simply  infantile  pelvis  may  result  from  a 
form  of  rickets  which  simply  impedes  bony  growth  without  causing 
softening  of  the  pelvis.  There  is  also  another  form  of  generally 
•contracted  pelvis  due  to  rickets,  in  which  some  of  the  changes  in 
shape  of  bones  due  to  that  disease  are  manifested.  The  iliac  fossse 
look  forward,  the  relation  between  the  Dist.  Sp.  IL  and  Dist. 
Cr.  II.  is  altered,  the  distance  between  the  spines  being  often  the 
widest  distance,  and  there  are  signs  of  rickets  in  other  bones,  as  in 
the  tibias,  but  the  pelvis  is  not  flattened.  This  form  of  pelvis  is 
generally  described  as  due  to  the  disease  occurring  comparatively 
late  in  childhood,  after  the  child  has  begun  to  walk,  and  the  ten- 

dency to  widening  and  flattening  being  in  consequence  counteracted 
by  the  inward  thrust  at  the  acetabula.  It  must,  however,  be  also 
true  that  the  disease  has  been  so  far  mild  in  degree,  that  neither  the 
sacrum  nor  the  iliac  beams  are  sufficiently  softened  to  bend.  This 
form  of  pelvis  is  therefore  to  be  contrasted  with  the  triradiate  or 
pseudomelacosteon  form  of  rachitic  pelvis  (see  p.  509),  in  which 
also  the  disease  produces  its  effects  after  the  child  has  learned  to 
walk,  but  m  which  the  degree  of  softening  is  greater  instead  of  less 
than  that  winch  leads  to  the  usual  flattened  rachitic  pelvis. 

The  masculine  pelvis.— In  strong  muscular  women,  rather 
tall  m  proportion  to  their  breadth,  especially  those  who  have  a 
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somewhat  masculine  appearance  from  the  growth  of  hair  on  the 
face,  a  variety  of  uniformly  contracted  pelvis  is  sometimes  found, 
showing  some  approximation  toward  the  male  type.  The  hones 
are  thick,  the  pelvis  deep,  prominences  for  muscles  well  marked, 
the  transverse  diameter  too  small  hi  proportion,  and  the  outlet 
comparatively  narrow. 

In  the  marked  cases  of  general  pelvic  contraction  all  the  internal 
diameters  of  the  pelvis  may  he  reduced  hy  as  much  as  one-fourth 
of  their  normal  value.  The  difficulty  in  delivery  may  then  be 
very  considerable,  even  after  the  performance  of  craniotomy. 

Mechanism  of  labour. — In  minor  degrees  of  contraction  the 
mechanism  of  labour  is  not  altered,  except  that  the  flexion  of  the 
head  is  apt  to  be  extreme,  after  it  has  entered  the  brim,  owing  to 
the  want  of  space  for  its  longest  diameter,  and  that  the  natural 
rotations  may  be  impeded  by  excessive  friction. 

Diagnosis. — All  the  external  diameters  are  diminished  in  about 
equal  proportions,  and  the  diagonal  conjugate  is  also  diminished. 
On  internal  examination  there  is  found  to  be  diminution  of  lateral 

space,  but  no  encroachment  of  the  promontory  of  the  sacrum  intc- 
the  area  of  the  brim.  The  normal  relation  between  the  Dist.  Sp. 

II.  and  Dist.  Cr.  II.  is  unaltered,  except  in  the  rachitic  form  of  the 

generally  contracted  pelvis. 

The  Flattened  Pelvis,  and  the  Generally  Contracted 
Flattened  Pelvis. 

In  the  former  class  of  pelvis  there  is  contraction  of  the  conjugate 

diameter,  but  no  notable  contraction  of  the  remaining  internal 

diameters.  In  the  latter,  combined  with  the  relative  contraction 

Aof  the  conjugate,  there  is  general  smallness  of  the  whole  pelvis- 

from'  failure  of  development.  It  is  evident  that,  if  a  full-sized 

•pelvis  were  flattened,  its  transverse  diameter  would  be  rendered 

greater  than  normal.  In  point  of  fact,  however,  it  is  hardly  ever 

found  that  the  transverse  diameter  is  greater  than  normal  in  a 

flattened  pelvis,  and  frequently  it  is,  if  anything,  rather  diminished. 

Therefore,  even  in  pelves  reckoned  merely  as  flattened,  because 

there  is  no  notable  contraction  hi  the  transverse  diameter,  there  is 

almost  always,  in  reality,  some  lack  of  full  development. 

The  flattened  pelvis,  whether  generally  contracted  or  not,  may  be 

divided  into  two  varieties,  according  to  the  shape  of  the  brim,  the 

elliptic  flattened  pelvis,  and  the  reniform  or  kidney-shaped  flattened 

pelvis.  In  the  former  the  shape  of  the  brim  resembles  an  ellipse 

flattened  on  the  posterior  side.  The  concavity  of  the  sacrum  on  trans-
 

verse section  is  almost  or  entirely  lost,  but  is  not  converted  into  a 

projection.    In  the  latter  the  brim  is  kidney-shaped  (see  Fig.  145, 
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p.  472  ;  Fig.  148,  p.  478).  The  promontory  of  the  sacrum  has  su
nk 

so  far  inward  toward  the  brim  as  to  form  a  rounded  prominence  en- 

croaching upon  its  area.    This  is  the  commoner  variety  of  the  two. 

By  German  authors  a  different  division  of  flattened  pelves  is 

made,  namely,  into  the  rachitic  and  non-rachitic  flattened  pelvis. 

It  is  admitted,  however,  that  the  form  called  non-rachitic,  because 

other  characteristic  peculiarities  of  rickets  are  absent,  is  often  due 

to  slight  rickets.  Moreover  the  division  given  above  corresponds 

to  a  difference  in  the  mechanism  of  labour,  while  that  into  rachitic 
and  non-rachitic  forms  does  not. 

Causation. — The  flattened  pelvis  without  general  contraction 

is  probably  often  due  to  slight  rickets,  causing  some  softening  of 

the  sacrum,  but  not  marked  enough  to  produce  the  general  pecu- 
liarities due  to  the  disease.  The  fact  that  some  slight  failure  of 

development  almost  always  exists  is  in  favour  of  this  view.  The 
deformity  is  also  ascribed  to  lifting  or  carrying  heavy  weights,  such 
as  babies,  in  childhood,  either  with  or  without  the  slight  rachitic 

tendency.  Flattening  is  also  produced  by  excess  in  the  pelvic  in- 
clination, for  then  the  component  of  the  body-weight  which  acts  in 

the  plane  of  the  pelvic  brim  is  increased.  The  excess  of  inclination 
may  be  due  to  an  exaggeration  of  the  normal  curves  of  the  spine,  a 
condition  itself  often  the  consequence  either  of  slight  rickets,  or  of 
carrying  weights  in  childhood,  or  of  both  causes  combined.  Whether 

or  not  general  contraction  is  present,  the  elliptic  flattened  shape  of 

the  brim  must  be  ascribed  to  the  effect  of  the  body-weight,  without 
marked  softening  of  the  sacrum  ;  when  the  sacrum  is  much  softened 

the  reniform  shape  is  produced.  Hence,  as  a  general  rule,  the 
greater  part  rickets  has  in  the  causation,  the  more  marked  is  the 

reniform  shape.  Sometimes,  however,  a  distinctly  rachitic  pelvis, 
with  general  contraction,  has  the  simply  flattened  shape,  either 
because  the  softening  has  not  specially  picked  out  the  sacrum,  or 
because  the  disease  has  shown  itself  more  in  arrest  of  development 
than  in  softening.  The  simple  flattening  in  such  a  case  may  have 
been  produced  by  carrying  weights  The  degree  of  contraction  is 
seldom  extreme  in  those  cases  where  its  rachitic  origin  is  not  mani- 

fested by  the  peculiarities  in  the  pelvis  generally  produced  by  that 
disease,  the  conjugate  diameter  being  rarely  less  than  three  inches. 

The  rachitic  flattened  pelvis.—  This  is  the  most  typical  form  of 
rachitic  pelvis.  Usually  there  is  general  contraction  as  well  as 
flattening,  in  consequence  of  the  retardation  of  development  pro- 

duced by  the  disease,  and,  in  the  higher  degrees  of  contraction,  this 
is  always  the  case.  The  bones  are  usually  small  and  thin,  but  there 
may  be  compensatory  hypertrophy  in  parts.  Thus  the  thickness  of 
the  sacrum  may  be  increased,  and  the  difference  between  the  external 
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conjugate  and  true  conjugate  diameters  therefore  greater  than  usual. 
Ine  brim  has  the  reniform  more  frequently  than  the  elliptic  shape, 
owing  to  the  softening  of  the  sacrum  itself  (Fig.  145)  In  the rachitic  pelvis,  most  of  the  changes  in  shape  which  occur  in  the advance  from  the  foetal  to  the  adult  pelvis  from  mechanic  al  in- 

fluences are  exaggerated.  The  pubic  arch  is  more  widened,  the 
relative  size  of  the  transverse  diameter  of  the  brim,  and  of  the distance  between  the  tubera  ischii  is  more  increased.  The  sacrum 
sinks  more  deeply  between  the  ilia  both  toward  the  brim,  and  in 
the  direction  of  the  coccyx.  The  promontory  is  more  rotated 
forward,  so  that  the  anterior  surface  looks  more  downward,  and  the 
curvature  on  antero-posterior  section  is  increased.    The  curvature 

Fig.  145. — Eeniform  rachitic  pelvis. 

on  transverse  section  is  diminished  and  generally  converted  into  a 
convexity  toward  the  brim. 

These  effects  are  due  to  the  fact  that  the  bones  are  softened,  but 
not  so  much  so  as  to  prevent  their  acting  as  beams  or  levers.  The 

softening  affects  chiefly  the  growing  extremities  and  the  cartilage 
about  to  form  bone,  so  that  the  yielding  takes  place  mainly  at 
certain  points,  as  between  the  centre  and  wings  of  the  sacrum.  If 
the  softening  is  more  extreme,  affecting  the  whole  of  the  bones,  so 
that  they  can  no  longer  act  as  levers,  a  totally  different  form  of 
pelvis,  resembling  that  of  malacosteon,  is  produced  (see  p.  509),  the 
acetabula  being  pushed  inwards. 

The  relative  widening  of  the  pelvis,  especially  at  the  outlet,  is 

explained  by  the  fact  that  the  effects  of  the  disease  on  the  pelvis  are 
mainly  produced  before  the  child  can  walk  or  stand  much,  and  that 
therefore  the  counterpressure  at  the  acetabula  has  little  influence. 
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The  widening  then  is  chiefly  due  to  the  effect  of  the  body-weight  in 

the  sitting  position  calling  out  the  leverage  of  the  innominate  hones 

(see  pp.  22,  24),  and  to 
that  of  the  counterpressure 

on  the  tubera  ischii  in  ro- 
tating outward  the  lower 

part  of  the  innominate 

hones  (see  p.  25).  The 
bending  inward  of  the 
lower  end  of  the  sacrum 

so  as  to  increase  the  curva- 
ture of  the  bone  on  antero- 

posterior section  is  partly 
due  to  the  resistance  of  the 

sacro-sciatic  ligaments  to 
the  rotation  forwards  of 

the  promontory,  and  to 

muscular  action,  but  is  as- 
sisted also  by  the  effect  of 

the  pressure  on  the  lower 
end  of  the  bone  in  sitting. 

The  shape  of  the  iliac 
fossaj  is  characteristic,  and 
has  been  already  referred 

to  as  valuable  in  diag- 
nosis. They  are  flatter 

than  usual,  and  look  more 

forward,  so  that  the  maxi- 
mum distance  between  the 

crests  does  not  much  ex- 
ceed that  between  the 

spines.  In  cases  of  marked 

deformity,  the  distance  be- 
tween the  spines  is  the 

widest  diameter.  This 

shape  of  the  ilia  appears 
to  be  partly  due  to  arrested 

development,  but  partly 
also  to  the  action  of  the 

gluteal  muscles.  There 
are  other  minor  points  by 
which  the  effect  of  rickets  is  shown,  such  as  eversion  of  the  edges  of 
bone  to  which  muscles  arc  attached,  especially  those  of  the  pubic 
arch,  and  of  the  ischia,  and  sharpness  of  the  ileopectineal  line. 

Fig.  146.— Skeleton  of  a  rachitic  dwarf  with contracted  pelvis. 
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The  general  effect  is  to  produce  a  shallow  pelvis,  the  transverse 
diameter  of  the  brim  relatively  wide,  but  in  general  absolutely  more 
or  less  below  the  normal,  the  outlet  wider  than  the  inlet  in  all  its 
dimensions  as  compared  with  a  normal  pelvis.  This  wideness  of 
the  outlet  and  shallowness  of  the  pelvis  facilitate  the  access  to  the 

foetus  in  the  case  of  difficult  delivery  after  craniotomy.  The  pro- 
montory of  the  sacrum  is  not  unfrequently  displaced  somewhat  to 

one  side  in  consequence  of  a  scoliosis  (lateral  curvature)  of  the  spine 
(Fig.  146).  The  pelvis  then  partakes  of  the  characters  of  the  oblique 
pelvis,  hereafter  to  be  described  (see  p.  510). 

In  the  rachitic  pelvis  the  inclination  of  the  brim  to  the  horizon 
is  generally  somewhat  diminished.  This  may  be  explained  on  two 
grounds.  First  on  account  of  the  sinking  of  the  sacrum  deeper 
toward  the  coccyx.    Secondly,  owing  to  the  sinking  of  the  sacrum 

Fig.  147.—  Figure-of-eight  rachitic  pelvis. 

forward  into  the  brim,  the  line  of  action  of  the  body-weight  falls 

anteriorly  to  the  sacro-iliac  joints.  The  coxmter-pressures  to  the 

body-weight  therefore  at  the  acetabula  or  the  tubera  ischii,  which 

must  necessarily  act  in  the  same  transverse  vertical  plane  as  the 

body-weight  to  produce  equilibrium,  tend  to  rotate  the  anterior  part 

of  the  pelvis  upward  on  a  transverse  axis  passing  through  the  sacro- 

iliac joints.  Thus,  while  an  increase  of  the  pelvic  inclination  in 

any  pelvis  tends  to  cause  the  sacrum  to  sink  forwards  into  the 

brim,  such  sinking  forward  has  a  secondary  effect,  tending  to 

diminish  the  pelvic  inclination.  There  is  often  a  counterbalancing 

influence,  tending  to  increase  the  pelvic  inclination  in  the  rachitic 

pelvis,  namely,  an  exaggeration  of  the  normal  curves  of  the  spine. 

But  the  influence  of  the  first  two  causes  usually  preponderates. 

Figure-of-eight  rachitic  pelvis. — In  very  rare  cases  there  is 

a  depression  inwards  of  the  symphysis  pubis  of  a  rachitic  pelvis. 

This  is  ascribed  to  the  traction  of  the  recti  muscles  (see  Fig.  147). 
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In  this  case  the  brim  has  the  shape  of  a  figure  of  eight,  or  hour- 

glass, but  not  a  uniform  figure  of  eight,  for  the  projection 

inward  of  the  sacrum  is  greater  than  that  of  the  symphysis  pubis,, 

and  the  hollows  at  each  side  of  it  deeper.  More  frequently  the 

pubis  is  not  drawn  in,  but  the  curvature  near  that  point  is  more 

acute,  in  consequence  of  slight  flattening  opposite  the  acetabula,  due 

to  the  inward  thrust  of  the  femora.  The  pelvis  thus  approximates 

to  a  heart  shape  (see  Fig.  146,  p.  473).  Such  a  pelvis  maybe 

regarded  as  intermediate  between  the  ordinary  reniform  shape  and 

the  generally  contracted  rachitic  pelvis,  and  it  implies  an  inter- 
mediate influence  of  standing,  walking,  &c. 

Mechanism  of  labour  in  the  flattened  pelvis. — The 

flattened  pelvis  has  certain  peculiar  effects  of  its  own  upon  the 
mechanism  of  labour.  In  accordance  with  the  three  dimensions  of 

the  foetal  head,  there  are  modifications  of  the  mode  in  which  the 

head  passes  through  the  pelvis  in  three  respects;  (1)  as  to  its 
rotation  ;  (2)  as  to  its  flexion  or  extension ;  (3)  as  to  its  lateral 
obliqiuty  or  lateral  flexion. 

(1.)  Rotation. — In  pregnancy  the  head  will  generally  lie  with 
the  occiput  somewhat  forward,  on  account  of  the  adaptation  of  the 
whole  foetus  to  the  shape  of  the  uterus  and  of  the  abdominal  cavity. 
But,  on  the  rupture  of  the  membranes,  the  head  will  enter  or 

attempt  to  enter  the  brim  with  its  antero-posterior  diameter  in  the 
longest  diameter  of  the  brim,  that  is  to  say,  in  nearly  a  transverse 
position,  whenever  the  space  is  not  sufficient  to  allow  it  to  enter 

freely  in  an  oblique  position.  In  the  elliptic  flattened  pelvis,  the 

antero-posterior  diameter  of  the  head  will  be  almost  exactly  trans- 
verse. In  the  reniform  flattened  pelvis,  the  mam  part  of  the  space 

at  the  sides  of  the  pelvis  is  posterior  to  a  transverse  line  bisecting 
the  conjugate  diameter.  Hence  the  broader  or  occipital  end  of  the 
head  will  find  most  space  by  turning  somewhat  backward  (see 

Fig.  148,  p.  478).  If  there  is  sufficient  transverse  space  in  the 
pelvis,  and  the  shape  is  reniform,  the  head  generally  deviates  bodily 
somewhat  toward  that  side  of  the  pelvis  toward  which  the  occiput 
is  directed,  sb  as  to  bring  the  broad  biparietal  diameter  into  the 
freer  lateral  space,  and  get  a  smaller  diameter  of  the  head,  one  as 
near  as  possible  to  the  bitemporal,  into  opposition  to  the  contracted 
conjugate  diameter  (Fig.  148).  It  is  only  when  the  head  is  very 
small  relatively  to  the  transverse  diameter  of  the  pelvis  that  it  can 
deviate  so  far  to  one  side  as  to  allow  the  bitemporal  diameter  itself 
to  enter  the  conjugate.  Thus  at  the  early  stage  of  labour  there  is- 
often  some  rotation  of  the  occiput  baclwards.  The  antero-posterior 
diameter  remains  in  the  same  direction  until  the  superior  strait 
is  passed.  Then,  if  flexion  occurs,  the  occiput  is  rotated  forwards- 
as  usual  by  the  inclined  plane  of  soft  parts. 
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(2.)  Flexion  and  extension. — Before  labour  the  head  is  lying 
above  the  brim,  if  contraction  is  at  all  considerable.  The  head  not 
entering  the  brim  easily,  both  occiput  and  forehead  are  detained 
.above  its  level,  and  therefore  the  usual  flexion  camiot  take  place. 
Owing  to  the  shape  of  the  head,  the  anterior  fontanelle  will  be 
more  within  reach  than  the  posterior.  The  head  at  this  stage 
is  therefore  more  extended  than  usual.  The  further  course  of 

affairs  depends  upon  the  exact  shape  and  size  of  the  pelvis,  and  the 
relation  of  these  to  the  size  and  shape  of  the  head,  especially  as 
regards  the  prominence  of  the  parietal  tubera.  In  the  reniform 
pelvis,  when  the  lateral  spaces  are  large,  as  in  the  case  of  the 
flattened  pelvis  without  any,  or  with  only  a  slight  degree  of,  general 
•contraction,  it  generally  happens  that,  when  the  head  is  beginning 
to  engage  in  the  brim,  the  diameter  most  tightly  gripped  is  that 
opposed  to  the  contracted  conjugate.  The  biparietal  diameter  in 
the  free  space  at  the  side  meets  with  less  resistance.  The  greatest 
resistance  is  then  anterior  to  the  occipital  condyles,  and  therefore 
produces  flexion,  the  head  rotating  in  some  measure  around  the 
diameter  gripped  in  the  conjugate  until  the  occiput  is  well  engaged 
in  the  pelvis.  In  this  case,  therefore,  the  head  passes  the  brim,  if 
able  to  pass  it  at  all,  by  a  movement  of  flexion. 

The  mechanism  is  different  in  the  case  of  the  elliptic  flattened 

pelvis,  and  also  in  some  cases  of  the  reniform  pelvis,  when  the 
reniform  shape  is  slightly  marked,  and  the  hollows  at  each  side  of 
the  promontory  not  large.  The  diameter  which  meets  with  most 
resistance  is  then  frequently  the  biparietal,  that  which  is  engaged  in 

the  conjugate  not  fitting  so  tightly.  The  points  of  greatest  resistance 
are  then  behind  the  line  of  propelling  force  passing  through  the 

•condyles,  and  therefore  the  resistance  produces  extension.  The  head 

then  passes  through  the  brim,  if  able  to  pass,  in  a  position  of  some- 
what greater  extension  than  it  had  while,  resting  above  the  brim. 

There  is  sometimes  evidence  of  this  in  a  groove  of  depression  on  the 

parietal  bone  caused  by  the  pressure  of  the  promontory  as  the  head 

passes.  When  the  passage  takes  place  in  the  position  of  extension, 

this  groove  rims  nearly  parallel  to  the  coronal  suture  and  posterior  to 

it.  Otherwise  it  is  obliquely  inclined  towards,  or  crosses,  the 

coronal  suture.  It  is  obvious  that  it  must  depend  greatly  upon  the 

relative  size  of  the  biparietal  diameter,  and  the  degree  to  which  it 

•can  be  diminished  by  moulding,  whether  the  biparietal  diameter  or 

that  engaged  in  the  conjugate  meet  the  most  obstruction.  These 

vary  greatly  in  different  heads.* 

•  By  Litemann,  Playfair,  Spiegelberg,  and  Lusk  only  the  former  of  these  modes  of 

transit,  by  Schroder  and  Goodell  only  the  latter,  is  described  as  being  the  usual  one in  the  flattene.l  pelvis. 
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The  extension  of  the  head  is  generally  limited  by  the  capacity  of 
the  transverse  diameter  of  the  pelvis  to  admit  the  long  diameter  of 
the  head  when  increased  by  extension.  In  a  generally  contracted 
ilattened  pelvis,  which  is  not  wide  enough  to  admit  the  long 
diameter  unless  the  head  is  flexed,  the  head  must  either  pass  by  the 
movement  of  flexion,  or  else  remain  arrested. 

After  the  head  has  passed  the  brim,  flexion  is  usually  produced  by 
the  resistance  of  the  soft  parts,  and  the  occiput  rotates  forwards  in 
the  usual  way. 

(3.)  Lateral  or  biparietal  obliquity. —  In  a  foetal  head  before 
moulding,  the  biparietal  diameter  is  generally  greater  than  adjacent 
oblique  diameters  drawn  from  a  point  a  little  above  the  parietal 
tubes  on  one  side  to  a  point  a  little  below  it  on  the  other  (which 
may  be  called  subparieto-superparietal  diameters).  The  same 
is  true,  though  to  a  less  degree,  of  the  maximum  transverse- 
diameter  in  other  parallel  sections  of  the  head.  Hence  the  head 
will  pass  through  a  smaller  space  if  tilted  a  little  sideways,  so  that 
one  parietal  tuber  passes  in  advance  of  the  other.  Now,  if  a  body 

is  pushed  through  a  narrow  passage  by  its"  posterior  pole^  and  is  sc- shaped  that  a  tilting  one  way  or  other  will  facilitate  its  passage,  the 
resistances  are  certain  to  effect  that  tilting.  The  body  is  in  unstable 
equilibrium  until  the  tilting  is  produced,  and  the  slightest  varia- 

tion in  the  direction  of  the  propelling  force  or  the  amount  of  fric- 
tion will  bring  it  about.  The  mode  in  which  the  forces  act  in 

producing  this  effect  is  discussed  in  Appendix  I.  The  principle 
may  be  illustrated  by  the  experiment  of  trying  to  push  an  e*cr 
through  an  elastic  tube  with  its  long  diameter  exactly  across  the 
axis  of  the  tube.  The  egg  is  certain  to  turn  so  as  to  bring  its  shorter 
diameters  into  opposition  with  the  diameters  of  the  tube  Similarly 
the  head  can  never  by  any  possibility  continue  to  advance  in  a  posi- 

tion of  brow  presentation,  with  its  longest  mento-occipital  diameter 
thrown  across  the  parietal  canal,  but,  if  it  advances  at  all  the  pre- 
IT^IT^  ^  either  a  face  or  a  vertex  (see  pp, 
206,  216)  It  is  m  the  same  way  that  lateral  tilting  of  the  head »  produced  by  the  resistances  whenever  there  is  pressure  at  the  end, 
of  lateral  diameters  and  a  mechanical  advantage  is  thus  to  be  gained It  may  also  be  shown  (see  Appendix  I.)  that  the  shape  of  the head  is  such  that,  if  arrested  above  the  brim,  it  is  in  a  position  of unstable  equilibrium  until  it  has  been  tilted  to  one  si  i  other  tl a  greater  degree  than  that  which  will  give  the  neatest  IS  i 
advantage  when  the  biparietal  diameter  is  SJ^SSSfS! brim.    When  the  head  is  engaging  in  the  pelvis  °the  Ct 

S *Tu°  lTt£  a  ****  of       -ore  than  S or  15  ,  even  before  moulding.    When  the  head  is  arrested 
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above  the  brim,  the  tilting  may  proceed  to  as  much  as  20°  or  25°, 
though  such  an  amount  of  obliquity  is  not  a  mechanical  advantage, 
hut  rather  the  contrary. 

In  the  flattened  pelvis,  it  is  found  that  the  sagittal  suture  is  gene- 
rally displaced  towards  the  promontory  of  the  sacnun,  so  that  the 

anterior  parietal  bone  enters  the  brim  in  advance  of  the  posterior, 

and  the  child's  head  is  Hexed  towards  its  posterior  shoulder.  (Fig. 
148.)  This  is  called  Naegele-obliqiuty,  because  Naegele  described 
it  as  existing  in  normal  labour.  It  remains  to  explain  why  the 

tilting  is  generally  in  this  direction  rather  than  the  opposite.* 
One  reason  may  be  posterior  obliquity  of  the  uterus  in  reference 

to  the  axis  of  the  brim.  Frozen  sections  show  such  an  obliquity,  and 
E.  Barnes  contends  that  it  is  the  normal  condition.  In  frozen  sec- 

tions, however,  it  is  clue,  in  great  measure,  to  the  prolonged  effect  of 
gravity  on  the  corpse  lying  on  its  back,  and  to  the  chest  being  in  a 

) 

Fig.  148.— Engagement  of  head  in  brim  of  flattened  pelvis  viewed  from  below 
in  the  axis  of  the  brim  : — a,  Anterior  fontanelle ;  b,  Sagittal  suture ; 
c,  Posterior  fontanelle ;  d,  Promontory  of  sacrum  ;  e,  Symphysis  pubis. 

position  of  expiration,  whereas  in  a  pain  it  is  in  one  of  deep  inspira- 
tion. It  is  probable,  therefore,  that  the  usual  assumption  that  the 

axis  of  the  parturient  uterus  normally  coincides  with  that  of  the  brim 
is  not  far  from  the  truth.  But  the  slightest  degree  of  posterior 
obliquity  is  sufficient  to  determine  the  direction  of  the  tilting, 
which  the  resistances  then  increase.  The  effect  is  produced  in 
the  following  way.  The  component  of  the  oblique  force  acting 

jierpendicularly  to  the  axis  of  the  brim  pushes  the  condyles  forwwrd; 
this  calls  out  a  reaction  of  the  anterior  pelvic  wall  directed  back- 

ward, but  passing  through  the  centre  of  the  head  or  nearly  so. 

•  See  papers  by  the  author  "  On  the  Occurrence  in  Normal  Labour  of  Lateral 
Obliquity  of  the  Foetal  Head."  Obstet.  Trans.,  Vol.  XVTI. ;  and  by  Kobert  Barnes, 
"On  the  Mechanism  of  Labour  with  Reference  to  Naegele's  Obliquity."  Obstet. 
Trans.,  Vol.  XXV.   See  also  Appendix  I. 
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Thus  is  produced  a  "  couple"  or  pair  of  equal  and  opposite  forces, 
not  in  the  same  straight  line,  tending  to  tilt  the  sagittal  suture 

backward,  and  produce  Naegele-obliquity. 
Another  reason  is  probably  the  effect  of  friction  against  the  sacral 

promontory.  It  might  at  first  sight  be  supposed  that  friction  would 

be  greater  at  the  anterior  part  of  the  pelvis,  where  the  surface  of  con- 
tact is  greater.  A  mathematical  consideration  of  the  question,  how- 

ever, shows  that  exactly  the  contrary  is  the  case.*  This  result 
depends  upon  the  fact  that  the  curvature  in  the  plane  of  the  brim 
of  the  head  where  it  is  in  contact  with  the  anterior  pelvic  wall  is 
less  than  that  of  a  circle  having  as  its  diameter  the  conjugate 
diameter  of  the  pelvis.  Hence  the  posterior  side  of  the  head  is 
retarded  most  by  friction  against  a  projecting  promontory.  It  is 
retarded  still  more  if  the  promontory  makes  a  depression  in  the 
head  by  its  pressure.  A  kind  of  ledge  is  then  formed,  which  offers 
a  greater  resistance  than  that  of  friction  proper,  t 

There  are  exceptional  cases  in  which  the  opposite  of  Naegele- 
obliquity  occurs,  and  the  sagittal  suture  is  displaced  forward.  An 
anterior  obliquity  of  the  uterus,  as  from  pendulous  abdomen,  tends 
to  produce  this  result  when  the  resistances  come  into  play. 

In  general  the  maximum  degree  of  Naegele-obliquity  is  observed, 
as  according  to  the  above  explanation  it  ought  to  be,  when  the  head 
is  arrested  above  the  brim.  In  such  a  case  I  have  found  the 
sagittal  suture  within  an  inch  of  the  promontory.  If  considerable 
before,  it  becomes  diminished  as  the  head  enters  the  brim,  being 
reduced  more  nearly  to  that  degree  which  is  mechanically  advan- 

tageous. The  extra  resistance,  from  friction,  or  from  friction  and 
depression,  caused  by  the  sacral  promontory,  tends  however  to 
maintain  or  to  increase  the  obliquity  beyond  the  advantageous 
point.  The  obliquity  may  be  reduced  also,  during  a  slow  passage, 
through  shortening  of  the  biparietal  diameter  from  moulding.  But 
some  degree  of  obliquity  is  generally  maintained  till  the  superior 
•strait  is  passed.    Then  when  the  head  meets  the  inclined  plane  of 

*  It  must  be  remembered  that  friction  is  not  increased  by  increasing  the  surface  of contact.  L  the  surfaces  are  plane,  the  total  friction  remains  the  same,  the  friction being  proportional  to  the  pressure  over  each  small  element  of  area 
.JlwS"/' iS  stated"latthe  ̂ SitM  suture  is  slightly  displaced  forward,  at  the 
II, in™  hnn  *  PaSSnee'-  bef°re  itS  main  disPla<*ment  backward  begins.  Matthews 
£     «  VT0,  ™W-   ™S  WOuld  imp'y  that  the  anteri°r  Sde  of  the  head 
Dunca^  wTth  U  ̂   '  "  ̂ 1°™*  to  be  the  *  the  experiments  of  Matthews 
StWohTon  aftfer-c(ora^f? ''ead.  No  satisfactory  mechanical  explanation  has hitherto  been  suggested  for  tins.   It  is  possible  that,  contact  being  wider  in  front  a 
Zdtw ? PUShCtlup  th0rethan  b>'the  sacral  Promontory! 
™L,t  lV   f     -y  ̂   1el'eater  1'eta"lllti"».  before  the  head  is  tightly  enough engaged  for  friction  proper  to  have  much  effect.  No  other  authors,  however  describe this  primary ̂ placement  of  the  sagittal  suture  forwards,  and  I  have  geSly  found it  displaced  backwards  when  first  observed.  geneiauy  tound 
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the  pelvic  floor,  its  advanced  part  is  pushed  forward  under  the  pubic 
arch,  and  the  opposite  obliquity  is  so  produced  as  in  normal  labour. 
Thus  the  lateral  flexion  of  the  head  toward  the  posterior  shoulder  is 
at  this  stage  converted  into  lateral  flexion  toward  the  anterior 
shoulder  (see  p.  178). 

"When  it  is  said  that  lateral  or  biparietal  obliquity  is  produced  by a  rotation  of  the  head  upon  its  antero-posterior  axis,  it  is  not  meant 
that  the  rotation  takes  place  without  a  concomitant  advance  of  the 
head,  or  that  one  side  of  the  head  actually  recedes.  In  general,  one 
side  is  merely  retarded  more  than  the  other.  But  in  some  cases  the 
rotation  may  imply  an  actual  recession  of  one  side  of  the  head,  as 
when  lateral  oBliquity  is  produced  when  the  head  is  completely 
arrested  ahove  the  brim. 

In  some  cases,  again,  when  the  resistance  at  the  promontory  is 

unusually  great,  in  consequence  of  a  depression  being  produced  in 
the  head,  the  posterior  side  of  the  head  may  be  actually  arrested, 
while  the  anterior  is  advancing.  The  movement  may  then  be 

regarded  as  a  rolling  upon  the  sacral  promontory.  When  the  de- 
pression of  the  head  is  found  to  be  round,  it  is  a  sign  that  such  an 

arrest  of  the  posterior  side  has  taken  place.  In  the  commoner  case, 
in  which  it  forms  a  groove,  there  has  been  merely  retardation.  A 

spoon-shaped  depression  indicates  an  intermediate  condition,  probably 
complete  arrest  of  the  posterior  side  during  a  part  only  of  the 

passage. 
It  is  sometimes  stated  that  hi  the  earlier  part  of  the  passage  the 

head  rotates  or  revolves  upon  a  transverse  axis  passing  through  the 

sacrum,  in  the  latter  part  upon  one  passing  through  the  symphysis 

pubis.  This,  however,  is  only  a  graphic  and  popular  mode  of 

representing  the  most  striking  part  of  the  motion  of  the  head,  and  is 

not  strictly  accurate,  smce  it  disregards  other  parts  of  the  motion, 

namely,  all  rotations  except  that  in  the  antero-posterior  plane  of  the 

pelvis.* 
*  By  Matthews  Duncan  a  distinction  is  made  between  rotations  of  the  head  or  body 

of  the  foetus  on  its  own  centre,  and  what  he  calls  "  revolutions,"  that  is  to  say,  rota- 

tions on  an  external  axis.  ("  On  the  Rotations  and  Eevolutions  of  the  Foetus." 
Obstet.  Trans.,  Vol.  XXV.)  The  word  "  revolution,"  however,  is  more  appropnately 
applied  to  the  path  of  the  centre  of  a  body,  independent  of  any  rotations  that  may 

take  place  around  that  centre,  as,  for  example,  in  speaking  of  the  revolution  of  a  planet 

about  the  sun.  In  mechanics  the  word  "  rotation,"  and  not  "  revolution,"  is  used,  if 
it  is  intended  to  represent  the  whole  motion  of  a  body,  whether  the  axis  of  rotation 

is  internal  or  external.  If  the  motion  is  all  in  one  plane,  it  is  only  two  different  ways 

of  describing  the  same  thing  to  say  that  a  body  is  rotating  round  an  external  centre  of 

instantaneous  rotation,  or  to  say  that  it  is  rotating  in  such  or  such  a  way  round  its 
centre,  while  its  centre  is  moving  in  such  or  such  a  path.  _ 

But  this  is  not  the  case  when  the  motion  is  in  three  dimensions,  like  that  of  the 

foetus.  The  only  accurate  mode  is  then  to  describe  the  path  of  the  centre  of  the  body 

(or  any  other  convenient  point  within  it),  and  the  rotation  or  rotations  abo
ut  that 



MECHANISM  OF  LABOUR  IN  FLATTENED  PELVIS.  481 

Path  of  the  centre  of  the  head. — In  the  flattened  pelvis,  in  conse- 
quence of  the  displacement  forward  of  the  sacral  promontory,  the 

centre  of  the  pelvic  brim  is  displaced  forward  to  half  the  same 

degree,  also  the  pelvic  inclination  is  sometimes  increased,  although  in 
the  rachitic  flattened  pelvis  it  is  generally  diminished  (see  p.  475). 
From  both  these  causes  the  axis  of  the  pelvic  brim  may  be  inclined 
more  forward  than  usual,  and  the  axis  of  the  uterus  has  then  usually 
a  posterior  obliquity  in  reference  to  the  axis  of  the  brim,  even  when 
the  fundus  is  thrown  forward  in  a  pain.  The  head  being  then  kept 
back  by  the  anterior  uterine  Avail,  its  centre  will  lie  at  first  behind 
the  axis  of  the  brim,  (a  o,  Fig.  16,  p.  18).  When  this  is  the  case 

its  centre  will  have  to  describe  a  curve  having-  its  concavity 
backward  at  its  entrance  into  the  brim,  before  proceeding  along  the 
nearly  straight  portion  of  the  pelvic  axis  (a  b,  Fig.  16,  p.  18). 
Tliis  curve  has  been  described  by  R.  Barnes  under  the  title  of  the 

"  curve  of  the  false  promontory,"  and  more  recently  under  the  title 
of  "  Barnes'  curve,"  as  being  followed  by  the  head  in  normal  labour 
as  well  as  in  the  flattened  pelvis.  It  is  drawn  by  Barnes  as  a  semi- 

circle, having  its  centre  at  the  sacral  promontory,  and  the  so-called 
curve  of  Cams  as  another  semicircle  having  its  centre  in  the 
symphysis  pubis.  But  it  has  already  been  shown  that  the  normal 
path  of  the  head  does  not  approximate  to  an  arc  of  a  circle  except  in 
the  lower  part  of  its  course  through  the  soft  parts  (see  pp.  18,  19). 
So  the  "  curve  of  the  false  promontory  "  is  only  followed  for  a  short 
space,  and  ceases  when  the  centre  of  the  head  reaches  the  plane  of  the 

brim  at  a*  (Fig.  16).    From  that  point  the  path  is  for  some  distance 

centre.  The  component  rotations  in. three  rectangular  directions  may  be  combined into  a  single  resultant  rotation  ;  but  this  cannot  be  combined  with  the  movement  of 
translation  into  a  single  rotation  about  an  external  axis,  unless  the  two  happen  to he  in  the  same  plane.  In  the  case  of  a  body  like  the  foetus,  moving  in  all  directions 
under  the  action  of  various  forces,  the  chances  are  infinity  to  one  against  this  being so,  except  m  the  case  in  which  the  body  is  rolling.  As  already  mentioned,  the  motion ot  the  fcetal  head  may  sometimes  be  a  rolling  motion.  There  is  then  an  axis  of 
instantaneous  rotation  passing  through  a  point  on  its  surface,  and  constantly changing  its  position.  Otherwise  no  axis  of  instantaneous  rotation  exists,  and  the probability  is  also  very  great  against  its  being  even  an  approximate  representation  of the  whole  motion  to  call  it  a  rotation  or  "  revolution  "  about  an  external  axis  The principle  hero  described  is  one  simply  of  solid  geometry,  although  it  is  used  as  a  basis  in the  dynamics  of  r.g.d  bodies.  (See  Routh :  «  Treatise  on  Rigid  Dynamics,"  Chapter  V. ) The  conclusion  here  stated  may  thus  be  summarised  :— (1.)  No  axis  of  instanWnJ 
rotation  (the  »  revolution"  of  Matthews  Duncan)  exists  for  » 
1™T  18  m, tCdt0  T  Plan° ;-  (2°  ThG  m0Vement  of  the  ̂   kead  is 'S  d ?„  P   h '  «       exceptional  case  when  the  movement  is  a  rolling  onfall 
h  JSS,  TM  5?  of,instantaM°™  rotation  is  not  external,  Lt  passes through  a  point  on  the  surface  of  the  head.  passes 
*  It  is  held  by  R.  Barnes  that,  even  in  normal  labour  the  centre  nf  h^^a  ■ constrained  to  follow  "Barnes'  curve"  still  further  and  s  Ju ded !  Wl  i    !     ?  .,1S 

hollowof  the  sacrum  by  what  he  calls  the  anS  ̂ ^^^^ by  the  anterior  hp  of  the  os,  extending  lower  over  the  head  in  reference  tn  Ji     ,  }' 
of  the  brim,  than  the  posterior.  This  implies  a  dlj^{3fe^ffi 

I  I 



482 ANOMALIES  OF  THE  PELVIS. 

nearly  a  straight  line,  as  in  the  normal  pelvis.  In  a  normal  pelvis 
it  does  not  appear  that  the  centre  of  the  head  lies  initially  behind 
the  axis  of  the  brim  (a  o,  Fig.  16).  Even  in  the  flattened  pelvis, 
it  does  not  necessarily  do  so.  It  does  not,  when  the  pelvic  inclina- 

tion is  notably  lessened,  as  it  generally  is  in  rickets,*  nor  when  the 
uterus  is  anteverted  from  want  of  room  in  the  abdomen.  In  such 

cases  no  "  curve  of  the  false  promontory  "  is  followed  at  all,  but  the 
path  of  the  head  may  be,  at  first,  nearly  the  axis  of  the  brim,  or  even 
a  curve  having  its  concavity  forward,  especially  when,  at  the  com- 

mencement of  labour,  the  head  lies  far  forward,  overhanging  the 
pubes,  being  pushed  forward  by  a  prominent  lumbar  curve. 

Mechanism  of  labour  with  the  after-coming  head. — The  long  diameter 
of  the  after-coming  head  enters  the  longest  diameter  of  the  pelvis  in 
the  same  way  as  that  of  the  forecoming  head.  In  this  case,  also, 
the  head  may  pass  either  in  flexion  or  in  extension,  according  as  the 
biparietal  diameter,  or  that  engaged  in  the  conjugate,  is  most 
resisted.  But  the  tendency  to  extension  is  generally  increased  by 
the  traction  which  has  to  be  made  in  order  to  bring  the  head 
through  the  brim.  On  account  of  the  posterior  position  of  the 
condyles,  the  traction  force  tends  to  bring  down  the  occiput  most. 

The  occipito-mental  diameter  may  thus  be  thrown  across  the  trans- 
verse diameter  of  the  pelvis,  and  be  unable  to  pass,  especially  if  the 

pelvis  is  generally  contracted  as  well  as  flattened. 
Lateral  obliquity  will  also  generally  occur  in  the  passage  of  the 

after-coming  head.  Usually  the  posterior  side  is  most  retarded  by 

the  promontory  of  the  sacrum  for  the  same  reason  as  before, 

especially  when  the  expulsion  is  effected  by  the  natural  powers.  In 

experiments  made  with  an  aftercoming  head  and  a  wooden  pelvic 

brim,  with  various  degrees  of  flattening,  Matthews  Duncant  found 
that  there  was  first  a  deviation  of  the  base  of  the  skull  forwards,  and 

in  reference  to  the  axis  both  of  the  brim  and  of  the  uterus,  and  there  is  no  evidence 

that  this  exists  normally.  The  anterior  lip  of  the  os  is  indeed  often  more  noticeable 

than  the  posterior  as  overlapping  the  head,  but  generally  only  because  the  examining 

finger  first  impinges  upon  it,  the  direction  of  the  vagina  being  nearly  at  right  angles 
to  the  axis  of  the  brim.  In  Braun's  frozen  section  (Fig.  65,  p.  147)  the  anterior 

lip  of  the  external  os  is  notably  higher  than  the  posterior  in  reference  to  the  plane 

of  the  brim,  and  not  lower,  as  represented  in  R.  Barnes'  diagrams.  This  is  explained, 
as  a  normal  condition,  by  the  drawing  up  in  labour  of  the  anterior  pelvic  triangle 

(see  p  149).  It  appears  that  it  is  only  when  full  dilatation  of  the  os  is  delayed  some 

time  after  the  rupture  of  the  membranes,  and  after  the  descent  of  the  head  near  to 

the  pelvic  floor,  that  the  anterior  lip  of  the  os  may  be  sometimes  pushed  lower  than 

the  posterior,  in  reference  to  the  plane  of  the  brim,  by  the  occiput,  which  is  descending 
in  advance  of  the  forehead,  in  consequence  of  the  flexion  of  the  head. 

•  In  K  Barnes'  figure  showing  the  curve  of  the  false  promontory  (Lectures  on 

Obstetric  Operations,  p.  74),  the  inclination  of  the  brim  is  repi^sented  
as  increased  in 

rickets,  although,  in  the  sectional  views  of  the  several  pelves  (Op.  Cit.  p.  286),  J
t  is 

correctly  drawn  as  diminished. 
+  Obstet.  Trans.,  Vol.  XX. 
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afterwards  backwards,  the  direction  of  traction  being  perpendicular 
to  the  brim.  This  implies,  first,  a  retardation  of  the  anterior  side, 

then  a  more  important  retardation  of  the  posterior.* 
Diagnosis. — With  a  rachitic  pelvis  there  will  usually  be  some 

signs  of  the  disease  in  the  body  generally.  The  stature  will  be 
short,  especially  the  limbs  ;  the  tibia?  perhaps  bowed  or  thickened. 
As  regards  the  pelvis,  the  most  valuable  sign  of  rickets  is  the 
change  of  relation  between  the  Dist.  Sp.  II.  and  Dist.  Cr.  II.  already 
described  (p.  463).  There  is  usually  a  depression  in  the 
sacral  region  between  the  ilia,  in  consequence  of  the  sinking  of  the 
sacrum,  and  the  anus  looks  more  backward  than  usual.  General 
contraction  will  be  revealed  by  general  diminution  of  the  external 

diameters,  as  well  as  by  want  of  space  detected  on  internal  examina- 
tion. The  most  important  sign,  as  regards  the  probable  difficulties 

of  delivery,  is  the  estimate  of  the  diagonal  conjugate  diameter  (see 
p.  465),  and  the  calculation  from  this  of  the  true  conjugate.  This 
is  especially  the  case  when  the  pelvis  is  flattened  only,  with  little 
or  no  general  contraction,  whether  rickets  has  anything  to  do  with 
the  causation  of  the  deformity  or  not. 

"When  labour  has  commenced,  the  existence  of  disproportion  of some  sort  is  indicated  by  the  head  remaining  high  above  the  pelvis, 
or  by  its  not  descending  upon  the  os  uteri  to  continue  the  dilata- 

tion, when  dilatation  has  progressed  satisfactorily  up  to  the  time  of 
the  rupture  of  the  membranes.  If  in  addition  the  sagittal  suture 
is  found  to  remain  in  a  nearly  transverse  position,  or  with  the  occi- 

put directed  a  little  backward,  a  flattened  pelvis  may  be  suspected. 
A  marked  degree  of  Naegele  obliquity,  or  displacement  of  the 
sagittal  suture  backwards  towards  the  promontory,  also  usually 
indicates  a  flattened  pelvis.  The  projecting  promontory  of  the 
sacrum,  if  one  exists,  may  then  usually  be  felt. 

Rare  Forms  of  Flattened  Pelvis. 

The  pelvis  of  double  congenital  dislocation  of  the 
hips.— Although  this  anomaly  has  been  generally  called  a  disloca- 

tion, it  is  in  most  cases  a  faidt  of  development,  no  acetabulum  being formed  m  the  proper  situation,  but  the  head  of  the  femur  resting 
upon  the  dorsum  of  the  ilium,  behind  and  above  its  natural  situa- 

tion. Some  have  supposed  that  the  condition  may  result  from 
rupture  of  the  hgamentum  teres,  through  traction  upon  the  le«r  in pelvic  presentations. 

_  Resulting  changes  in  the  pelvis.— It  might  be  supposed,  at  first 
sight  that,  the  points  of  application  of  the  reactions  to  the  bodv- 
weight  through  the  heads  of  the  femora  being  displaced  backward, 

*  For  a  possible  fnechanical  explanation  of  the  former,  see  note,  page  480. I  I  2 
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the  pelvic  inclination  would  lie  diminished,  to  maintain  the  balance 
of  the  body.  In  point  of  fact,  however,  it  is  foiuul  that  the  pelvic 
inclination  is  increased,  and  that  the  balance  is  maintained  by  an 
increased  lordosis  of  the  lumbar  vertebrae,  by  which  the  trunk  and 
shoulders  are  thrown  back.  The  reason  of  the  increase  of  the  pelvic 
inclination  is  that  a  pressure  backward  on  the  anterior  half  of  the 

pelvic  ring  is  exercised  by  the  iliofemoral  ligaments,  and  the  ib'aco- 
psoas  muscles,  in  consequence  of  the  displacement  backward  of 
their  attachment  to  the  femora.  Assuming  that  it  is  not  compen- 

sated for  by  a  diminution  of  pelvic  inclination  to  preserve  the 
balance,  the  displacement  backward  of  the  heads  of  the  femora 
itself  tends  to  increase  the  pelvic  inclination.  For  the  posterior 
half  of  the  pelvic  ring  is  in  consequence  pushed  up  more,  and  the 
anterior  half  less,  than  usual.  In  consequence  of  the  weight  being 
transmitted  more  than  usual  through  the  posterior  half  of  the  pelvis, 
the  anterior  half  is  found  to  be  lighter  and  more  slender  than  in 
the  normal  pelvis. 

In  consequence  of  the  increase  of  the  pelvic  inclination,  a  greater 

proportion  of  the  body-weight  acts  in  the  plane  of  the  brim,  the 
leverage  exerted  on  the  innominate  bones  is  increased,  and  the  inward 
thrust  of  the  heads  of  the  femora  acts  not  at  the  acetabula  but  on 

the  dorsa  of  the  ilia.  It  therefore  renders  the  iliac  fpsssa  more  up- 
right, but  has  less  tendency  than  usual  to  resist  the  widening  of  the 

pelvis.  The  tendency  to  widening  is  also  increased  by  the  traction 

of  the  ilio-femoral  ligament  and  the  attachment  of  the  iliaco-psoas 
muscle,  which  are  directed  more  outward  than  usual.  Hence  arises 

a  moderately  flattened  pelvis,  enlarged  transversely  at  the  brim  and 
still  more  at  the  outlet,  the  pubic  arch  being  wide,  and  the  tubera 
ischii  far  apart.  It  rarely  causes  difficulty  in  parturition,  there  being 
no  general  contraction  associated  with  the  moderate  flattening. 

The  split  pelvis. — The  split  pelvis,  in  which  there  is  no 

bony  union  between  the  pubes,  but  only  a  fibrous  band,  also  gene- 
rally arises  from  a  fault  of  development.  It  is  usually  associated 

with  ectopia  vesicas  and  imperfect  development  of  the  sexual  organs, 
and  is  therefore  of  little  practical  obstetric  interest.  It  is,  however, 

of  some  importance  in  illustrating  the  action  of  the  mechanical 
forces  concerned  in  pelvic  development. 

Resulting  changes  in  the  pelvis. — The  separation  of  the  anterior 

ends  of  the  innominate  bones  necessarily  renders  the  pelvis  rela- 

tively wide.  The  widening  forces,  namely,  the  reactions  to  the 

body-weight  at  the  acetabula,  and  at  the  tubera  ischii,  therefore  acl 

at  an  increased  advantage  (see  p.  460),  and  the  result  is  a  wide, 

slightly  flattened  pelvis.  The  tension  at  the  symphysis  pubis  is 

not  abolished,  but  is  maintained  by  the  fibrous  union,  as  is 
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shown  by  the  fact  that  the  separation  does  not  go  on  indefinitely 
increasing. 

General  Effects. 

Since  the  generally  contracted  and  the  flattened  pelves  are  those 

which  most  frequently  lead  to  practical  difficulty,  certain  general 
effects  of  these  commoner  forms  of  contraction  will  here  be  considered. 

Effects  of  pelvic  contraction  upon  pregnancy. — In  the 
earlier  months,  if  there  is  a  projecting  sacral  promontory,  and  if 
the  uterus  is  retrofiexed  or  retroverted,  the  pelvic  contraction  may 

favour  incarceration,  the  promontory  preventing  the  fundus  uteri 

from  readily  rising  out  of  the  pelvis  into  the  abdomen  as  it  enlarges. 
In  the  later  months,  the  uterus,  with  the  foetus,  generally  is  situated 
higher  than  usual  in  the  abdomen,  if  the  head  is  too  large  to  be 
low  within  the  pelvis.  Hence  deviations  of  the  uterus,  especially 
anteversion,  are  commoner  than  usual,  especially  when  the  stature 
is  short,  as  in  rachitic  patients,  and  the  abdomen  does  not  afford 
room  enough  for  the  uterus  in  its  usual  position.  Such  deviations 
become  progressively  more  marked  in  repeated  pregnancies,  from 
the  increasing  laxity  of  the  abdominal  walls.  Malpresentations  are 
at  least  five  times  as  common  as  with  a  normal  pelvis.  This  result 

depends  partly  upon  the  frequent  obliquity  of  the  uterus,  partly 
upon  the  high  position  of  the  head,  the  consequent  readiness  with 
which  it  deviates  to  one  side,  and  the  ease  with  which  the  irregular 
pelvis  allows  the  descent  of  a  hand,  arm,  funis,  or  other  part. 

Effects  of  pelvic  contraction  upon  labour. — In  the  early 
stage  of  labour  the  head  is  generally  high  above  the  brim.  The 

bag  of  membranes  may  then  protrude  more  deeply,  in  a  sausage- 
like form,  through  the  os,  owing  to  the  head  not  descending,  and 

the  liquor  amnii  being  unimpeded.  After  the  rupture  of  the  mem- 
branes, dilatation  of  the  cervix,  if  incomplete,  ceases,  if  the  pre- 
senting part  is  unable  to  descend  and  continue  it.  The  cervix  may 

even  contract  again  to  some  extent.  Nearly  the  whole  of  the  liquor 
amnii  quickly  drains  away  if  the  presenting  part  is  unable  closely 
lo  fill  the  lower  segment  of  the  uterus.  The  uterine  wall  being 
more  stimulated  than  usual  by  the  pressure  of  the  foetus,  the  pains 
quickly  assume  an  expulsive  character,  even  if  the  rupture  of  the 
membranes  has  taken  place  before  the  dilatation  of  the  os  has 
proceeded  far. 

The  further  course  of  labour  depends  greatly  upon  the  strength  of 
the  uterine  muscle  and  the  character  of  the  pains.  If  these  are 
vigorous  they  are  stimulated,  up  to  a  certain  point,  by  the  resistance 
encountered.  The  retraction  of  the  thick  muscular  portion  of  the 
uterus  (see  p.  394),  and  thinning  of   the  distensible  portion, 
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especially  the  cervix,  then  take  place  rapidly,  and  there  is  danger 
of  rupture,  if  the  obstacle  is  insuperable.  In  moderate  degrees  of 
contraction,  the  foetus  may  be  forced  through  the  brim  by  the 
vigorous  pains.  If  the  disproportion  is  too  great  to  allow  this,  and 
rupture  does  not  occur,  eventually  exhaustion  supervenes.  The 
pains  may  die  away  for  a  time,  and  again  return,  or  the  iiterus  may 
at  once  pass  into  the  state  of  continuous  action  (see  p.  394),  and  the 
constitutional  signs  of  protracted  labour,  which  have  been  alreadv 
enumerated  (see  pp.  393 — 396),  appear.  If  the  uterine  wall  is 
initially  thin,  or  the  pains  weak,  the  stage  of  exhaustion  comes  on 
much  earlier. 

Uffects  of  pressure  on  the  soft  parts. — Injuries  to  the  soft  parts  are 
almost  invariably  caused  by  the  head,  not  by  other  parts  of  the 
fcetuB.  They  are  produced  rather  by  prolonged  pressure  than  by 
rapid  transit,  and  therefore  occur  chiefly  in  head  presentations.  The 

uterine  wall,  generally  the  supra-vaginal  portion  of  the  cervix,  may 
be  bruised  and  injured  by  pressure  against  the  promontory  of  the 
sacrum,  against  the  pelvic  wall  generally,  or  against  any  other 
projections  which  may  exist.  Hence  may  follow  haemorrhages  in  its 
substance,  and  subsequent  inflammation.  Sometimes  the  injury 
produced  may  be  the  starting  point  of  rupture  in  labour.  More 
frequently,  a  necrotic  process  takes  place  afterwards,  especially 

over  the  site  of  the  sacral  promontory.  The  injury  is  most  exten- 
sive on  the  surface  of  the  utero-vaginal  canal,  where  the  tissue  is 

exposed  to  the  access  of  air  and  germs,  and  rarely  causes  perforation 
through  the  peritoneum. 

Injiu-ies  to  the  anterior  wall  of  the  genital  canal,  from  pressure 
against  the  pubes,  affect  the  vagina  much  more  often  than  the 

cervix.  Thus  vesico-vaginal  fistula  is  much  more  common  than 
utero-vesical  fistula.  Hence  it  is  rare  that  sloughing  in  this 

situation  results  from  pelvic  contraction  so  great  as  to  arrest  the 

head  above  the  brim.  It  more  commonly  arises  when  the  head  has 

partly  entered  the  vagina,  and  is  long  detained  in  that  position, 

either  from  moderate  disproportion  or  uterine  inertia,  while  no 

artificial  assistance  is  given.  Here  also  the  lesion  is  most  extensive 

on  the  vaginal  surface.  It  very  rarely  arises  from  immediate 

laceration  in  delivery,  instrumental  or  otherwise,  almost  always 

from  a  gradual  process  of  sloughing  afterwards.  The  fistula  then 

becomes  manifest,  by  the  escape  of  mine,  only  after  the  lapse  of 

some  days.  Sloughing  may  also  occur  after  prolonged  pressure  in 

other  parts  of  the  vagina.  This  may  lead  to  general  cicatricial 

contraction  in  the  end.  If  the  slough  is  posterior,  a  recto-vaginal 

fistula  may  be  formed,  but  this  is  much  more  rare  than  a  vesico- 

aginal  fistula.    Injuries  to  the  perineum  and  vaginal  outlet,  which 
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may  be  promoted  by  contraction  of  the  bony  outlet,  especially  of  the 

pubic  arch,  will  be  considered  hereafter  (see  Chapter  XXXVI). 

Effects  of  pressure  on  the  child's  head. — The  caput  succedaneum.  or 

scalp  tumour  arises  from  a  limited  portion  of  the  head  being 

unsupported,  while  the  rest  is  subject  to  pressure.  It  may  be 

produced  while  the  head  is  at  or  above  the  brim  in  contracted 

pelves,  but,  in  consequence  of  the  mechanism  of  its  production,  it  is 

not  so  readily  produced  when  the  obstacle  lies  in  one  diameter  only 

of  a  flattened  pelvis,  as  when  there  is  uniform  contraction,  or  when 

the  obstacle  is  due  to  rigidity  of  soft  parts.  The  presence  of  a 

considerable  caput  succedaneum  indicates  not  only  the  existence  of 

resistance,  but  that  the  pains  are  effective,  and  is  therefore  not 

altogether  unfavourable  when  pelvic  contraction  is  known  to  exist. 

In  extreme  cases  there  may  be  effusion  of  blood  as  well  as  of  serum 

under  the  scalp.  When  the  child  is  unhealthy,  this  may  lead_to 
inflammation  and  abscess,  sometimes  to  pyaemia. 

Local  depressions  on  the  head  are  generally  due  to  the  pressure  of 

the  sacral  promontory.  There  may  be  either  a  spoon-shaped  depres- 
sion, or  a  more  prolonged  groove.  In  the  latter  case,  if  the  head 

has  passed  in  a  position  of  flexion,  the  groove  runs  downward  and 
forward  near  the  anterior  border  of  the  parietal  bone  ;  if  in  a  position 
of  moderate  extension,  the  groove  is  nearly  parallel  to  the  coronal 
suture.  In  some  cases  the  groove  first  runs  parallel  to  the  suture 
and  then  turns  forward,  flexion  having  supervened  upon  extension  at 
an  intermediate  stage.  The  position  of  the  groove  is  similar  in 
pelvic  presentations,  except  that  it  is  more  often  parallel  to  the 
coronal  suture,  passage  in  the  extended  position  being  relatively 
commoner.  Depressions  are  more  common  in  pelvic  presentations, 
since  the  head  is  generally  dragged  quickly  past  the  obstruction. 
Fissures  of  the  bone,  or  actual  fractures,  are  comparatively  rare,  but 
these  again  occur  more  frequently  in  pelvic  presentations. 

In  flattened  pelves,  in  consequence  of  the  Naegele-obliquity,  the 
posterior  parietal  and  posterior  half  of  the  frontal  bone  are  generally 
more  flattened,  the  anterior  more  rounded  than  in  normal  labour, 
because  the  latter,  projecting  more  deeply  into  the  brim,  are  more  un- 

supported.  In  general  there  is  a  "shear"  or  sliding  movement  of  the 
anterior  parietal  bone  upon  the  posterior  in  the  direction  of  the  occiput, 
but  this  must  be  produced  after  the  occiput  has  begun  to  rotate  forward, 
and  is  therefore  more  marked  in  the  generally  contracted  pelvis. 

Prognosis  in  contracted  pelves. — Pelvic  contraction  hi  the 
more  extreme  degrees  is  fatal  to  the  child,  unless  delivered  by 
Csesarian  section,  and  very  dangerous  to  the  mother.  Even  in  less 
extreme  degrees  of  contraction  the  risk  to  the  mother  is  greatly 
increased  from  the  exhaustion  consequent  upon  prolonged  labour, 
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from  the  access  of  air  to  the  uterus  consequent  upon  the  total  escape 
of  the  liquor  amnii  or  the  performance  of  operations,  from  the 
injury  to  the  soft  parts  from  pressure  between  the  head  and  the 
pelvis,  or  caused  by  the  operations  necessary  to  effect  delivery.  The 
bruised  and  injured  soft  parts  become  inflamed,  and  the  inflammation 
is  liable  to  assume  a  septic  form,  and  extend  to  the  peritoneum  or 
affect  the  general  system.  The  risk  is  greater  the  nearer  the  injured 
parts  are  to  the  peritoneum.  The  prognosis  to  the  children  is  much 
more  unfavourable.  Many  die  from  asphyxia  in  consequence  of  the 
prolongation  of  labour,  and  the  excessive  pressure. 

Spiegelberg*  records  the  mortabty  to  the  mothers  with  contracted 
pelves  in  his  practice  as  7 "9  per  cent,  and  that  of  the  children  as 
32  per  cent. 
Treatment  of  generally  contracted  and  flattened 

pelves. — Contracted  pelves  may  be  divided  into  four  classes  hi 
reference  to  treatment : — (1.)  Those  in  which  delivery  of  a  living 
child  at  full  term  by  the  natural  powers,  or  by  the  aid  of  forceps  or 
version,  may  be  expected.  (2.)  Those  in  which  delivery  of  a  living 
and  viable  child  by  induction  of  premature  labour  is  probable,  but 
not  that  of  a  living  child  at  full  term.  (3.)  Those  in  which  a 
living  child  cannot  pass  through  the  pelvis,  but  a  child  can  be 
extracted  after  embryotomy  without  fatal  injury  to  the  mother. 

(4.)  Those  in  which  delivery  through  the  natural  passages  is 
impossible,  or  involves  a  greater  risk  than  the  performance  of 

Caesarian  section  or  laparo-elytrotomy. 
No  very  positive  line  of  demarcation  can,  however,  be  drawn 

between  those  classes.  Much  depends  upon  the  size  of  the  child's 
head,  and  this  cannot  be  accurately  measured  before  delivery. 
Moreover,  there  is  liability  to  error  even  in  the  estimate  of  the 

conjugate  diameter  by  skilled  observers  up  to  a  quarter  of  an  inch  or 

more,  and  other  diameters  can  still  less  be  measured  accurately. 

Thus  it  happens  that,  on  the  one  hand,  cases  are  recorded  of  a 

living  child  at  full  term  passing  a  conjugate  diameter  of  only 

2|  inches,  while  in  other  cases,  craniotomy  proves  necessaiy  with  a 

conjugate  of  as  much  as  3|  inches.  Again,  the  inferior  limit  of 

space  through  which  delivery  by  craniotomy  should  be  attempted  is 

very  variously  estimated  by  different  authorities.  Hence  it  is 

necessary  not  only  to  make  careful  measurements,  but  to  judge  by 

the  history  of  former  deliveries,  especially  in. deciding  the  question 

whether  or  not  to  undertake  the  induction  of  premature  labour. 

In  cases  of  flattened  pelves  having  a  conjugate  of  3|  inches  or 

more,  it  may  be  expected  that  delivery  will  be  effected  by  the 

a  Lehrbucli,  2nd  ed.,  p.  428. 
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natural  powers,  provided  the  pains  are  strong  enough.  These  form 

the  majority  of  the  whole  number  of  cases  of  contracted  pelvis. 

Unless  the  head  is  unusually  large,  the  conjugate  diameter  does  not 

exceed  the  diameter  of  the  head  likely  to  engage  in  it,  and  moreover 

some  diminution  of  the  corresponding  diameter  of  the  head  from 

moulding  is  to  be  expected.  Hence,  in  the  early  stage  of  labour,  an 

expectant  treatment  should  be  adopted.  In  this,  as  in  all  cases  of 

pelvic  contraction,  much  pains  should  be  taken  to  avoid  rupture  of 
the  membranes  before  full  dilatation  of  the  os.  The  patient  should 

be  kept  lying  down,  and  restrained  from  making  premature  bearing 
down  efforts. 

After  rupture  of  the  membranes,  care  should  be  taken  to"|  correct 
any  anteversion  of  the  uterus  or  other  deviation  from  the  axis  of  the 

brim.  If  pains  are  feeble,  it  is  often  useful  to  keep  the  patient  on 

her  back,  so  that  gravity  may  assist  the  advance  of  the  foetus,  and 
reflex  stimulus  be  increased.  Moderate  external  pressure  may  also 

be  used  during  the  pains.  A  certain  influence  can  be  exercised  on 
the  flexion  or  the  extension  of  the  head  by  the  position  of  the 

patient.  Obliquity  of  the  uterus  tends  to  cause  advance  of  that 
part  of  the  head  opposite  to  the  direction  of  the  oblicjuity.  Hence, 
if  the  occiput  is  directed  as  usual  to  the  left,  and  if  it  can  be  made 

out  that  the  diameter  of  the  head  engaged  in  the  conjugate  is  most 
tightly  gripped,  and  that,  therefore,  the  head  has  a  better  chance  of 

passing  by  flexion  than  by  extension  (see  p.  47*7),  the  usual  left 
lateral  position  is  injurious.  If  the  patient  is  placed  on  her  right 

side,  and  right  obliquity  of  the  uterus  thus  encouraged,  the  descent 
of  the  occiput  will  be  favoured. 

A  reasonable  time  should  be  allowed,  to  see  the  effect  of  the 

natural  powers,  especially  if  progress  is  being  made,  but  no  oxytocic, 
as  ergot,  should  be  given.  If  the  pains  begin  to  fail,  or  symptoms 
of  exhaustion,  especially  considerable  acceleration  of  pulse,  appear, 
assistance  should  be  given.  The  greater  is  the  apparent  disproportion  « 
between  the  fetal  head  and  the  pelvis,  the  less  time  should  be 

allowed  to  elapse  to  exhaust  the  patient's  powers,  because  it  is  then 
more  likely  that  she  will  have  to  undergo  afterwards  the  ordeal  of  a 
difficult  extraction,  and,  the  more  she  is  exhausted  beforehand,  the 
worse  will  her  prospects  be.  The  foetal  heart  should  also  be 
watched.  Any  marked  diminution  of  its  rate,  especially  if  accom- 

panied by  feebleness  of  sound,  should  be  an  indication  for  inter- 
ference in  the  interest  of  the  child.  Comparatively  early  interference 

is  .especially  indicated  when,  after  rupture  of  the  membranes,  the 
head  cannot  descend  upon  the  os  to  continue  the  dilatation,  though, 
even  then,  a  reasonable  time  may  be  allowed  to  see  if  the  head  will 
engage  in  the  brim.    If  pains  appear  to  be  so  violent  as  to  threaten 
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rupture  of  the  uterus,  especially  if  no  advance  is  being  made,  inter- ference should  not  be  delayed. 

With  a  flattened  pelvis  having  a  conjugate  between  3£  and 
3  inches,  a  certain  time  may  also  be  allowed  to  nature,  to  see  if  the 
head  will  engage  in  the  pelvis,  but  assistance  should  here  be  given 
earlier,  since  there  is  less  likelihood  of  delivery  being  completed  by 
the  natural  powers  with  a  ML-terui  child.  If  the  pelvis  is  generally 
contracted,  the  same  ride  will  apply  with  a  conjugate  up  to  3£  inches ; 
and  even  with  such  a  conjugate,  craniotomy  sometimes  becomes necessary. 

Choice  between  forceps  and  version. — Much  controversy  has  taken 
place  on  the  relative  merits  of  the  high  forceps  operation  and 

version  in  the  flattened  pelvis,  and  very 

^^^=5^^  diverse  views  are  still  held  on  the  sub- 
ject.    In  Germany  and  America  ver- 

ff  \        sion  has  generally  been  preferred.  In 

*  If  X  as     this  country  the  use  of  forceps  has  held 
1\  Jl       its  ground  better. 
\\  j  For  extraction  through  a  flattened 
^,  I        pelvis,  forceps  have  two  great  advan- 

iV-^--  .^^yj,         tages  : — (1.)  A  much  greater  force  can 

lll^^^t '  /  be  used  than  can  be  applied  to  the  neck 
—  without  risk  of  injuring  the  spinal 

Fig.  149.— Transverse  section  of     cord.*    (2.)  The  extraction  may  be foetal  skull,    a,  a.  Bi-parie-  n         \  .        ,,  ,  .. 
tal.  b,  b,  Bi-mastoid  diame-  made  gradually,  while  the  extraction 
ter-  of  an  aftercoming  head  must  be  effected 

in  a  minute  or  two,  if  the  child  is 

to  be  saved.  Against  these  are  to  be  balanced  the  following  dis- 
advantages : — (1.)  In  the  high  forceps  operation  the  blades  are 

generally  applied  nearly  in  the  transverse  diameter  of  the  pelvis  ; 
and,  even  if  any  other  mode  of  application  is  attempted,  the  blades 
naturally  tend  to  fall  into  such  a  position.  The  compression  thus 

exercised  upon  the  head  in  the  transverse  diameter  of  the  pelvis 
tends  to  increase  all  its  other  diameters,  especially  that  engaged  in 

the  conjugate,  and  so  to  cause  increased  resistance  there.  This 
objection  will  have  less  force  if  the  blades  of  the  forceps  have 
sufficient  curve  to  hold  the  head  without  much  compression,  and 

leave  a  considerable  space  (such  as  3j  inches)  between  them  at  the 

widest  part,  even  if  the  handles  are  completely  closed.  (2.)  The 

same  force  of  compression  tends  to  turn  the  long  diameter  of  the  head 

out  of  the  transverse  into  an -oblique  pelvic  diameter.    (3.)  It  is 

*  In  experiments  on  the  foetus  at  term,  Matthews  Duncan  found  that  the  neck  gave 

way  under  tensions  of  SOlbs.  or  a  little  more.  A  premature  foetus  might  be  expected not  to  endure  so  much. 
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generally  stated  as  another  objection  that  the  comp
ression  tends  to 

cause  flexion.  This,  however,  is  not  in  all  cases  a  d
isadvantage,  if 

the  flexion  is  produced  by  rotation  on  the  diameter  eng
aged  in  the 

conjugate,  for  this  may  be  the  best  mode  of  passing  t
he  brim  (see 

p  47 7).  It  will  be  a  disadvantage  only  if  the  bi-pariet
al  diameter  is 

brought  nearer  to  the  middle  line,  not  if  the  bi-temporal
  diameter  is 

brought  nearer  to  the  side  of  the  pelvis  where  the  occiput  li
es.  The 

latter  will  generally  be  the  case,  the  whole  head  sliding  somew
hat  m 

the  direction  of  the  occiput,  where  there  is  most  room.  The  f
ormer 

effect,  however,  may  be  produced  to  the  extent  of  the  th
ickness  of 

one  blade  of  the  forceps,  if  there  is  scanty  space  in  the  transver
se 

pelvic  diameter. 

Fig.  150. — Transverse  section  of  foetal  skull. 
The  dotted  line,  aa,bb,cc,  represents 
the  normal  outline.  1,  2  2,  represents 
the  alteration  produced  by  the  compres- sion described. 

Fig.  151. — Transverse  section  of  foetal 
skull,  a  a,  bb,  normal  outline. 
1  1,  2,  outline  of  skull  as  com- 

pressed by  extraction  after  version . 

The  comparative  advantages  of  version  are  the  following: — (1.) 
The  head  naturally  adapts  itself  to  the  pelvis  in  that  position  in 
which  it  can  find  most  room  ;  (2.)  The  second  advantage  depends 
upon  the  shape  of  a  vertical  section  of  the  head.  In  Fig.  149  a 
vertical  section  of  the  head  through  the  parietal  tubera  is  shown. 
It  will  be  seen  that  the  section  forms  a  much  more  tapering  wedge 
when  it  enters  the  brim  by  the  base  first  than  when  it  enters  it 
with  the  summit  first.  Now  the  transverse  diameter  of  the  base, 

or  bi-mastoid  diameter,  is  practically  incompressible,  measuring  on 
the  average  about  3  inches.  The  bi-parietal  diameter  exceeds  this 
by  -J  inch,  measuring  about  3|  inches  on  an  average.  But 

the  bi-parietal  diameter  can  be  reduced  by  moulding  under  pressure 
to  the  dimensions  of  the  bi-mastoid  without  necessarily  causing  the 
death  of  the  child. 

Suppose  that  a  forecoming  head  is  engaging  in  a  brim  only 
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very  slightly  too  small  to  receive  the  bi-parietal  diameter  (a,  a, 
Fig.  149),  so  that  the  points  of  contact  with  the  brim  are  very 
close  to  the  points  a,  a.  Even  the  forecoming  head  in  this  case 
forms  practically  a  sufficiently  tapering  wedge,*  and  the  reduction 
by  pressure  of  the  bi-parietal  diameter  is  satisfactorily  effected. 

Suppose,  on  the  other  hand,  that  the  bi-parietal  diameter  con- 
siderably exceeds  the  corresponding  diameter  of  the  brim,  so  that 

the  points  of  contact  are  at  some  distance  from  a,  a  in  the  direction 
of  c,  c  (Fig.  150).  The  equivalent  wedge  is  then  a  very  blunt 
one,  the  lateral  compressing  effect  upon  the  head  is  therefore  much 
diminished.  At  the  same  time  the  head  is  compressed  vertically  be- 

tween the  points  of  contact  and  the  driving  force  acting  on  the  base 
b,  b  ;  this  vertical  compression  tends  to  bulge  it  out  laterally  near  the 
parietal  tubera,  and  counteract  or  overcome  the  other  force  of  lateral 

compression.  Fig.  150,  p.  491,  is  a  diagram  intended  to  represent  the 
lateral  bulging  thus  produced  according  to  Sir  James  Simpson. 

Suppose,  on  the  other  hand,  that  the  head  enters  the  same  brim 
base  foremost.  The  wedge  to  which  the  head  is  equivalent  is  then 
more  tapering,  and  the  lateral  compression  therefore  greater.  Also, 
if  traction  is  made  on  the  body,  there  is  substituted  for  the  vertical 

compression  caused  by  the  driving  force,  a  vertical  tension, 
caused  by  the  traction  upon  the  base  of  the  skull.  The  head  is 
thus  elongated  in  a  vertical  direction,  and  the  effect  of  the  pressure 
of  the  pelvic  wall  in  reducing  the  lateral  diameters  is  thus  aided. 
(See  Fig.  151,  p.  491.) 

If,  not  the  bi-parietal  diameter,  but  some  other  transverse 
diameter  of  the  head  engaged  in  the  conjugate  meets  with  the 

greatest  resistance,  the  same  general  argument  will  apply,  although 

in  this  case  the  original  maximum  transverse  diameter  of  the  section 

will  not  be  quite  so  great  in  proportion  to  the  diameter  of  the  base. 

Opposed  to  this  advantage  there  is  one  disadvantage  in  the  passage 

of  the  aftercoming  head.  When  it  is  the  diameter  engaged  in  the 

conjugate  which  meets  with  the  greatest  resistance,  traction  on  the 

body  generally  tends  to  produce  extension,  because  the  condyles 

are  generally  posterior  to  this  diameter,  which  is  usually  one  only 

slightly  behind  the  bi-temporal.  (See  Fig.  152.)  The  extension 

will  go  on  until  it  has  reached  such  a  point  that  the  line  of  trac- 

*  The  head  is  equivalent  to  the  -wedge  which  -would  he  formed  by  drawing  tangents 
to  the  section  at  the  points  of  contact  with  the  brim.  The  mechanism  is  the  same  RS 

that  of  the  ordinary  wedge  as  a  mechanical  power,  except  that  the  effect  is  expended 

in  compressing  the  wedge,  not  in  separating  the  surfaces  between  which  it  is  driven, 

since  the  former  is  yielding  and  the  latter  are  not.  The  mechanical  advantage 

increases  the  more  tapering  is  the  -wedge.   The  compressing  force  is  given  by  the 

formula  V  ■  —  — where  P.  is  the  expulsive  force,  a  the  half  angle  of  the lormui.i  2    sm  -  +  -  |I()S  a 
wedge,  and  /a  the  coefficient  of  friction. 
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tion  passes  through  the  diameter  gripped  in  the  conjugate.  Hence 

not  merely  the  fronto-occipital,  hut  the  occipito-mental,  or  maxi- 
mum vertico-mental  diameter  of  the  head  is  liable  to  be  thrown 

nearly  across  the  transverse  diameter  of  the  pelvis.  It  will  pro- 
bably be  unable  to  pass  in  this  position,  especially  if  there  is 

general  contraction,  as  well  as  flattening  of  the  pelvis.  Hence  the 
extended  position  of  the  aftercoming  head  is  often  a  disadvantage 
in  comparison  with  its  position  in  extraction  by  forceps,  not  an 
advantage,  as  is  stated  by  some  authorities. 

It  is  sometimes  stated  that  a  foetal  head  can  be  brought  through 
a  pelvis  having  a  conjugate  diameter  smaller  by  a  quarter  of  an 
inch  by  means  of  version  as  compared  with  forceps.     No  such 

Fig.  152. — Passage  of  aftercoming  head  through  reniform  flattened  pelvis A.  Promontory  of  sacrum,    b.  Symphysis  pubis,    c.  Space  between forehead  and  ilium,    d.  Depression  in  fcetal  head,  e,  p,  Anterior  and posterior  fontanelles. 

general  statement,  however,  can  be  proved.  Buclin,*  by  experi- 
ments on  an  artificial  pelvis,  with  a  sacral  promontory  moveable  to 

imitate  different  degrees  of  contraction,  found  that"  a  premature foetus  could  indeed  be  brought  through  by  version  with  a  less  force 
than  by  forceps,  but  that  a  full  term  foetus  could  not.  Much,  how- 

ever, depends  upon  the  exact  relation  of  the  shape  of  the  pelvis  to 
that  of  the  head.  It  is  undoubted  that,  even  at  full  term,  some- 

times a  living  foetus,  and  still  more  frequently  a  dead  one,  may 
be  extracted  by  version,  when  forceps  of  an  efficient  pattern  have been  tried,  and  have  failed. 

There  is  one  condition  in  which  version  may  have  a  special 
advantage  as  compared  with  extraction  by  forceps.  This  is  when 
it  can  be  made  out  that  there  is  more  room  on  one  side  of  the 
pelvis  than  the  other,  especially  when  this  is  clue  to  greater  breadth 
of  the  wing  of  the  sacrum,  and  greater  depth  of  the  depression  at 

•  La  Tete  du  Foetus  au  point  de  vue  d'ObstOtrique.  Paris,  1876. 
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the  side  of  the  promontory  on  the  corresponding  side.  Such  a 
pelvis  is  shown  in  Fig.  152.  It  will  then  be  an  advantage to  have  the  broad  bi-parietal  diameter  of  the  head  on  the  widest 
side  of  ̂   the  pelvis.  Hence  if  the  head  should  present  by  the 
vertex  in  such  a  way  that  the  occiput  is  turned  toward  the 
wrong  side,  and  the  head  is  arrested  at  the  brim,  it  is  desirable 
to  perform  version  so  as  to  bring  the  occiput  to  the  widest  side  of 
the  pelvis.  This  may  always  be  effected,  if  it  is  remembered 
that  the  leg  which  is  brought  down  always  eventually  rotates 
anteriorly,  under  the  pubic  arch.  Hence  the  rule  is  as  follows  : — 
If  it  is  desired  to  bring  the  occiput  into  the  right  side  of  the  pelvis, 
bring  down  the  right  leg,  and  conversely. 

There  is  one  condition,  on  the  other  hand,  under  which  all 
authorities  are  agreed  that  forceps  should  have  the  preference  over 
version.  This  is  when  the  head  is  already  engaged  pretty  deeply 
in  the  pelvis,  though  its  maximum  diameters  may  not  yet  have 
passed  the  brim.  If,  in  addition,  there  is  such  retraction  of  the 

uterus,  that  the  internal  os  (or  so-called  ring  of  Bandl,  see  p.  395), 
can  be  felt  as  a  line  of  transverse  depression  from  the  abdomen,  or 
as  an  internal  ridge  above  the  head  on  introducing  the  hand  ;  if  the 
uterus  is  so  closely  contracted  round  the  foetus,  that  the  head  cannot 
be  elevated  ;  or  if  the  head  has  passed  out  of  the  cervix  into  the 
vagina,  through  the  drawing  up  of  the  cervix  ;  it  should  be  inferred 
that  the  case  is  too  far  advanced  for  version,  and  craniotomy  should 
be  at  once  performed,  if  forceps  fail.  For,  under  these  conditions, 
the  attempt  to  perform  version  would  risk  the  rupture  of  the 
uterus,  and  the  interest  of  the  mother  forbids  such  a  risk  to  be  run 
for  the  possible  chance  of  saving  the  child.  For  the  same  reason, 

if  the  mother's  general  state  appears  so  critical  that  rapid  delivery 
it  urgently  called  for,  it  is  generally  better  not  to  perform  version. 
For,  if  craniotomy  proves  necessary  after  all,  it  is  a  more  difficult 
and  tedious  operation  on  the  aftercoming  head,  especially  if  the 
disproportion  is  very  great. 

It  is  when  the  head  is  arrested  above  the  brim,  in  a  flattened 

pelvis,  and  the  case  not  too  far  advanced,  that  authorities  differ 
most  as  to  the  course  to  be  pursued.  The  best  plan  appears  to 

be  that  generally  adopted  in  England,  namely,  to  apply  forceps, 
and  try  the  effect  of  moderate  traction,  and  then,  if  this  fails,  to 
perforin  version.  As  to  the  comparative  results  of  forceps  or  version 
as  a  first  choice  under  these  circumstances,  very  much  depends 

upon  the  efficiency  of  the  forceps  used,  something  also  upon  the 

predilection  of  an  individual  operator  for  one  operation  or  the 

other,  and  his  consequent  skill  in  the  performance  of  it.  Version 

is  an  operation  performed  in  the  interest  of  the  child,  and  it  should 
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not  therefore  be  chosen  if  the  child  is  dead.  If  the  foetal  heart  has 

ceased  to  he  heard,  version  should  generally  be  rejected,  if  forceps 

have  failed ;  for,  although  the  fetus  may  be  still  just  alive,  it 

will  hardly  have  vitality  enough  to  survive  the  difficult  passage 
of  a  contracted  brim.  If  there  is  still  greater  certainty  of  the  death 

of  the  child,  no  prolonged  or  very  powerful  effort  should  be  made 

even  with  forceps,  but  early  resort  should  be  had  to  craniotomy. 

The  statistics  of  Guy's  Hospital  Charity  afford  evidence  how 
much  depends  upon  the  use  of  an  efficient  instrument.  Thus  in 

the  six  years  1863 — 1869  delivery  was  effected  by  forceps  or  version 
in  20  cases  of  labour  protracted  in  consequence  of  pelvic  contraction, 
in  which  the  head  was  arrested  high  above  the  brim.  In  8  of 
these  version  was  chosen  as  the  primary  operation,  and  the  children 
were  saved  in  7  out  of  the  8.  In  1 2  cases  force])s  were  chosen  for 
the  primary  operation.  In  7  out  of  the  12  delivery  was  effected 
by  their  means,  and  3  of  the  7  children  were  living.  In  the 
remaining  5  delivery  was  effected  by  version  after  forceps  had 
failed,  and  3  of  the  5  children  were  living.  During  these  six 

years  a  pair  of  long  civrved  forceps  (Lever's)  was  in  use,  but  these 
were  rather  short  in  the  handles,  and  pliant  in  the  blades. 

At  the  end  of  the  six  years  a  new  pair  of  forceps  was  procured, 
otherwise  similar  in  shape,  but  having  longer  handles,  and  more 
unyielding  in  the  blades.  During  the  next  six  years  delivery  was 
effected  by  forceps  or  version  in  18  similar  cases,  in  all  of  which 
forceps  were  chosen  for  the  primary  operation.  In  1 7  cases  out  of 
the  18  delivery  was  effected  by  them,  and  15  of  the  children  were 
living.  In  the  remaining  case  version  was  successful  after  forceps 
had  failed,  but  the  child  was  still-bom.  Version  was  performed 
in  other  instances  after  the  failure  of  forceps,  but  had  to  be 
followed  up  by  craniotomy.  There  have,  however,  been  one  or 
two  cases  since  the  above  date,  in  which  a  living  child  has  been 
delivered  by  version  after  even  the  more  efficient  forceps  had  failed. 

Thus  in  delivery  by  the  more  efficient  forceps  88.1  per  cent,  of 
the  children  were  saved,  a  better  per-centage  *  than  the  average  per- 

centage in  low  forceps  cases  in  the  same  Charity  ;  in  delivery  by 
version  71.4  per  cent.  Among  the  24  mothers  delivered  by  forceps, 
there  were  no  deaths  ;  among  the  14  delivered  by  version,  there 
were  2  deaths.  The  38  cases  above  enumerated,  together  with 
15  only  of  craniotomy,  comprise  all  the  cases  of  most  considerable 
disproportion  between  the  foetus  and  the  pelvis  out  of  23,59] 
deliveries.  These  statistics  appear  to  show  that  the  use  of  forceps 
in  contracted  pelves  is  not  inferior  in  safety  to  version,  and  to 

•  Out  of  the  total  number  of  forceps  cases  the  per-centage  of  children  saved  was  76.9. 
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be  in  strong  contradiction  to  the  opinion  of  many  German  and 
American  authorities  that  this  operation  is  very  dangerous  when 
the  head  is  arrested  high  above  the  brim,  and  to  the  "statement  of 
Lusk,*  that,  when  the  head  does  not  engage  in  the  brim,  it  should  be placed  under  the  ban  as  hardly  less  dangerous  than  Ceesarian  section. 

The  following  comparisons  will  further  show  the  gain  as  regards 
fcctal  mortality  in  contracted  pelves  from  the  modem  improvement 
in  midwifery  practice.  The  improvement  in  question  probably 
consists  mainly  in  the  employment  of  longer  and  more  unyielding 
forceps  than  it  was  formerly  thought  safe  to  use,  and  in  a  less 
reluctance  to  employ  them  when  the  head  is  high  in  the  pelvis. 
In  the  Guy's  Hospital  Charity,  between  1833  and  1854,  craniotomy 
cases  were  3.6  per  1000  ;  between  1854  and  1863  they  were 
reduced  to  1.2  per  1000  ;  between  1863  and  1875  they  were 
further  reduced  to  0.7 per  1000,  or  more  than  fivefold  in  about  forty 
years.  Again,  at  the  Eotunda  Hospital  at  Dublin,  between  1847 
and  1854,  when  the  straight  forceps,  to  which  the  Dublin  school 
was  long  attached,  were  still  in  use,  craniotomy  cases  were  7.9 
per  1000  ;  between  1868  and  1875,  after  long  curved  forceps  had 
been  adopted,  they  were  reduced  to  3.5  per  1000. 

It  is  probable  that  the  introduction  of  axis-traction  forceps  (see 
Section  on  Forceps)  enlarges  still  somewhat  further  the  scope  of 
extraction  by  forceps  in  contracted  pelves,  both  in  comparison  with 

version  and  with  craniotomy.  But  it,  perhaps,  can  hardly  be  antici- 
pated that  material  advance  will  be  gained  on  the  results  of  the 

Guy's  Charity  as  quoted  above,  both  as  regards  the  extreme 

rarity  of  resort  to  craniotomy,  and  the '  successful  results,  both  to 
mothers  and  children,  of  extraction  by  forceps  in  the  considerable 

degrees  of  pelvic  contraction.  It  should  be  mentioned  that  although 

forceps  have  been  used  very  sparingly  in  the  Guy's  Charity  (only 
once  in  200  deliveries),  it  has  been  the  practice  not  long  to  delay 

the  operation  when  considerable  pelvic  contraction  is  recognised. 
The  average  transverse  diameter  of  the  incompressible  base  of  the 

skull  is  about  3  inches.  Hence,  allowing  a  little  for  the  soft  parts, 

it  cannot  be  expected,  as  a  rule,  that  a  living  child  at  full  term  will 
be  delivered  with  a  conjugate  diameter  much  under  3j  inches.  In 

exceptional  cases  no  doubt  a  full-term  child  is  delivered  with  a 

conjugate  of  2f  inches  by  forceps,  version,  or  sometimes  even  by  the 

natural  powers.  Thus  in  a  case  in  the  Guy's  Hospital  Charity, 
where  the  patient  was  at  term  in  her  second  pregnancy  at  the  age 

of  24,  craniotomy  had  to  be  performed,  with  the  head  arrested  high 

above  the  brim,  and  the  conjugate  diameter  was  estimated  at  not 

°  The  Science  and  Art  of  Midwifery,  p.  475. 
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more  than  2|  inches.    But,  at  her  first  confinement,  she  had  been 

delivered  spontaneously  of  a  living  child  after  24  hours'  labour. 
Hence  version  shoidd  never  be  performed  at  full  term  with  a 

conjugate  under  2$  inches,  nor  with  one  under  3  inches  if  there 

is  evidence  that  the  head  is  large.  Even  with  a  small  premature 

child,  it  should  not  be  performed  with  a  conjugate  less  than 

2 1  inches.  No  prolonged  efforts  to  extract  with  forceps  should  be 

made  with  a  conjugate  less  than  3i  inches.  With  a  conjugate  under  , 

2f  inches,  at  full  term,  there  need  be  no  hesitation  in  resorting  to 

craniotomy ;  but,  if  there  is  doubt  whether  the  exact  measurement  falls  1 
below  that  amount,  a  cautious  trial  with  forceps  may  first  be  made. 

In  the  case  of  the  pelvis  sequabiliter  justo  minor,  extraction  by 

forceps  is  always  preferable  to  version.  The  difficulty  here  does  not 

He  mainly  in  the  transverse  diameters  of  the  head.  Hence  there 

are  neither  the  disadvantages  in  the  use  of  forceps,  nor  the  advan- 
tages in  version,  which  exist  in  the  flattened  pelvis.  Moreover,  after 

version,  the  extended  head  would  probably  find  insufficient  room  for 

its  long  diameter  in  any  diameter  of  tbe  pelvis.  The  generally 
contracted  pelvis  not  unfrequently  gives  occasion  for  craniotomy, 
even  when  the  conjugate  diameter  is  as  much  as  3^  inches. 

Extraction  of  the  after-coming  head. — Extraction  of  the  after-coming 
head  has  to  be  managed  in  the  same  way  after  version  as  in  primary 

pelvic  presentations  (see  p.  229).  Before  the  shoulders  engage  in 
the  brim,  it  is  well  to  pass  the  hand  into  the  vagina,  and  make  sure 
that  the  aims  do  not  become  extended  in  the  brim,  by  the  side  of 
the  head,  drawing  them  down,  if  necessary,  over  the  chest.  When 
the  head  engages  in  the  brim,  extraction  must  be  effected  quickly  if 
the  child  is  to  be  saved.  The  legs  may  be  grasped,  wrapped  in  a 
napkin,  and  traction  made  nearly  in  the  axis  of  the  brim.  At  first, 

just  as  the  head  is  entering  the  brim,  the  direction  of  traction 
should  be  a  little  more  forward  than  this,  in  consequence  of  the 

"curve  of  the  false  promontory."  In  case  of  doubt,  various 
directions  of  traction  may  be  tried  in  a  tentative  way,  but  not  to 
the  extent  of  making  a  "  pendulum  movement,"  which  might 
injure  the  neck,  or  rub  the  head  backward  and  forward  against 
the  brim.  Advantage  may  also  be  gained  by  having  an  assistant 
to  press  down  the  head  from  the  abdomen. 

If  the  head  will  not  pass,  it  will  generally  be  found,  on  passing 
up  the  hand  to  examine,  that  it  is  too  much  extended.  There  are 
two  ways  of  overcoming  this  and  promoting  flexion.  The  first  is  to 
incline  the  direction  of  traction  as  much  as  possible  toward  the  side 
of  the  pelvis  to  which  the  occiput  is  directed.  If  the  line  of  traction 
can  thus  be  made  to  pass  between  the  forehead  and  the  diameter 
most  tightly  gripped,  descent  of  the  forehead  more  than  the  occiput, K  K 
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and  therefore  flexion  of  the  head,  will  be  promoted.  The  pressure 
of  the  lateral  pelvic  wall  against  the  occiput  also  forms,  with  the 
lateral  component  of  the  traction,  a  "  couple,"  or  pair  of  equal  and 
opposite  forces,  which  aids  the  same  effect. 

Jaw  traction. — Another  still  more  effective  expedient,  and  one 
which  may  be  combined  with  the  former,  is  that  of  jaw  traction, 
which  often  may  turn  the  scale  in  favour  of  the  child  in  a  head-last 

•ease.  It  has  the  advantage  that  it  not  only  promotes  flexion,  since 
the  maxillary  joint,  is  generally  slightly  anterior  to  the  diameter 
gripped  in  the  conjugate,  but  increases  the  force  of  extraction, 
without  increasing  the  dangerous  tension  applied  to  the  neck.  The 
index  finger  shoidd  be  placed  on  the  edge  of  the  lower  maxilla,  and 
the  jaw  drawn  downward  at  the  same  moment  that  traction  is  made 
upon  the  legs  with  the  other  hand.  Care  must  be  taken  that  the 
finger  is  not  passed  too  far  back,  so  as  to  injure  the  floor  of  the 
mouth  or  the  larynx.  Since  a  certain  amount  of  inj  ury  may  be  done  to 

the  jaw,  and  the  child's  power  of  sucking  thereby  impaired,  the  expe- 
dient should  not  be  used  until  simple  traction  has  been  tried  and  failed. 

In  laboratory  experiments  on  the  amount  of  traction  which  could 
be  placed  on  the  lower  jaw,  without  causing  injury,  Matthews 

Duncan*  found  that,  in  several  instances,  up  to  a  weight  of  56  lbs., 
no  obvious  injury  was  produced.  In  one  case,  a  crack  was  heard 
at  28  lbs.  It  thus  appears  that,  in  many  cases,  an  additional 
amount  of  force  can  thus  be  obtained,  without  serious  injury  to  the 

child,  equal  to  more  than  one-half  of  that  which  can  be  safely 
applied  through  the  neck  (see  note,  p.  489).  The  additional  amount 
•of  force  thus  obtained  is  generally  of  more  importance  than  the  flexion. 
It  is  not,  indeed,  an  actual  flexion  which  can  be  expected,  but  only  a 
limitation  of  extension  ;  for  the  traction  by  the  spine  will  often  have 

greater  effect  in  causing  extension  than  the  jaw  traction  in  causing 

flexion,  if  the  diameter  engaged  in  the  conjugate  is  the  one  most 

tightly  gripped.  The  jaw  traction,  however,  will  limit  the  amount 

•of  extension  produced  to  that  point  at  which,  not  the  direction  of 

the  spinal  traction,  but  that  of  the  resultant  of  the  spinal  traction 

and  jaw  traction  passes  through  the  diameter  of  the  head  most 

tightly  gripped.  The  resrdt  will  probably  be  to  keep  the  head  in 

moderate  extension,  so  that  only  the  fronto-occipital,  and  not  a 

•diameter  nearly  approaching  to  the  mento-occipital,  or  maximum 

vertico-mental,  is  thrown  across  the  transverse  diameter  of  the 

pelvis.  The  inclination  of  the  tractile  force  toward  the  side  where 

the  occiput  lies,  described  on  the  last  page,  may  materially  aid  in 

limiting  extension.    It  is  to  be  remembered  also  that,  when  the 

•  "  On  Traction  by  the  Lower  Jaw  in  Head-last  Cases."   Obstet.  Trans.,  Vol.'XX. 
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tranverse  diameter  of  the  pelvis  is  large  in  proportion  to  the  head, 

it  may  allow  room  for  the  long  diameter  of  the  head,  even  in  the 

position  of  maximum  extension  likely  to  be  attained,  and  then  the 
additional  traction  force  is  alone  of  value. 

The  mode  of  extracting  the  head  through  the  pelvic  and  vaginal 

outlet  has  already  been  described  (pp.  229—232).  If  its  passage  is 

resisted  by  the  pelvic  outlet,  as  may  be  the  case  in  the  uniformly 

contracted  pelvis,  jaw  traction  may  be  used  in  the  same  way  as  at 

the  brim.  It  will  rarely  be  required  to  overcome  the  resistance  of 

soft  parts  only. 

Choice  between  craniotomy  and  Ccesarian  section. — In  the  more 

moderate  degrees  of  contraction,  craniotomy  is  an  operation  involving 

very  little  risk  to  the  mother.  If  bad  results  follow,  they  are 

generally  clue  rather  to  the  previous  prolongation  of  labour,  or  the 
efforts  to  extract  a  living  child  by  forceps  or  version,  than  to  the 

operation  itself,  provided  that  it  has  been  performed  skilfully.  In 
the  severer  degrees  of  contraction,  however,  the  case  is  different, 
especially  when  the  disproportion  is  so  great  that  there  is  much 
difficulty  in  extracting  the  body  as  well  as  the  head  of  the  foetus 
through  the  brim.  In  these  severer  degrees  of  flattening,  the  pelvis 
is  almost  always  rachitic,  and  generally  contracted  as  well  as 
flattened,  so  that  the  want  of  space  in  the  transverse  diameter 
seriously  increases  the  difficulty  of  the  operation.  Under  these 
circumstances  it  is  one  of  considerable  risk  to  the  mother,  and  may 

come  into  comparison,  in  this  respect,  with  Caesarian  section  or 

laparo-elytrotomy.  Hence  a  similar  difference  of  opinion  to  that  as 
to  the  choice  between  forceps  and  version  has  existed  as  to  what  is 
the  inferior  limit  of  contraction  up  to  which  craniotomy  should  be 
performed.  In  America  the  results  of  Caesarian  section  appear  to 
have  been  better,  and  those  of  craniotomy  in  extreme  contraction 

worse,  than  in  this  country.  Thus,  according  to  the  statistics  of 
Harris,  the  results  of  Caesarian  section,  when  performed  early,  gave  a 
mortality  of  only  25  per  cent.  ;  according  to  those  of  Parry, 
craniotomy  in  70  cases  of  pelves  having  a  conjugate  diameter 

measuring  2|  inches  and  under,  gave  a  mortality  of  38-5  per  cent. 
In  England,  however,  the  mortality  of  Ceesarian  section  has  been  at 

least  80  per  cent.  Although  this  may  be  reduced  by  Porro's 
modification  of  the  operation,  yet  at  present  the  result  of  experience 
is  that  craniotomy  should  be  chosen  wheuever  it  may  be  expected 
that  extraction  can  be  effected  by  this  means. 

Various  cases  have  been  recorded  in  which  the  mothers  have 
done  well  after  craniotomy  in  pelves  believed  to  measure  somewhat 
less  than  l£  inches  in  the  conjugate  diameter.  Something  must 
probably  be  allowed  for  the  tendency  of  human  nature  to  over- 

ly k  2 
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estimate  a  difficulty  overcome  ;  and  thus  it  lias  often  happened  that, 
when  a  patient  has  died,  the  actual  dimensions  of  the  pelvis  have 
heen  found  somewhat  greater  than  they  have  been  estimated  to  be 
from  measurements  made  during  life.  Nevertheless  craniotomy 
should  be  preferred  to  Ca?sarian  section  with  a  conjugate  down  to 
lj  inches,  provided  there  is  a  fair  transverse  diameter.  It  is- 
essential  that  the  transverse  diameter  of  the  pelvis  which  bisects 
the  contracted  conjugate  should  measure  somewhat  over  3  inches,  to 
give  room  for  the  flattened  head.  It  will  follow  that  cases  in 
which  Caesarian  section  is  called  for  in  a  flattened  pelvis  are  of  the 
most  extreme  rarity.  In  the  pelvis  requabiliter  justo  minor, 
craniotomy  is  likely  to  be  called  for,  after  failure  of  forceps,  with  a 
larger  conjugate  than  in  the  flattened  pelvis,  not  unfrequently  with 
one  as  great  as  3|-  inches. 

The  method  of  extraction  after  craniotomy  will  be  described  in 
Chapter  XXXIV.  ;  the  choice  between  ordinary  Caesarian  section, 

Porro's  operation,  and  laparo-elytromy  in  Chapter  XXXV. 
Induction  of  premature  labour. — By  the  induction  of  premature 

labour,  two  advantages  are  obtained,  first,  the  smaller  size  of  the  head, 
and  secondly,  the  more  yielding  consistency  of  the  bones,  allowing 
the  diameter  engaged  in  the  conjugate  to  undergo  a  greater  reduction 
from  pressure.  Benefit  is  thus  gained  both  for  the  mother  and  the 
child.  Labour  is  less  severe  for  the  mother,  and  there  is  a  greater 
chance  of  a  living  child  being  bom  in  those  cases  in  which  such  a 
result  is  not  probable  at  the  full  term. 

In  the  slighter  degrees  of  contraction,  in  which  there  is  a  fair 
prospect  of  a  living  child  being  born  alive  at  fidl  term,  either 
spontaneously,  or  with  the  aid  or  forceps  or  version,  it  is  better  not 
to  induce  labour,  for  the  amount  of  interference  necessary  for  the 
induction  of  labour  does  somewhat  increase  the  risk  to  the  mother, 

although  not  to  such  a  great  degree  as  a  severe  instrumental 
delivery  would  do.  In  the  flattened  pelvis,  the  scope  of  the 

operation  lies  chiefly  among  conjugate  diameters  varying  froni 
3£  down  to  2|  inches.  In  the  generally  contracted  pelvis,  it  may 

be  called  for  even  with  a  conjugate  above  3|  inches.  Since,  how- 

ever, the  average  size  of  the  child  varies  in  different  women,  and 

the  transverse  measurements  of  the  pelvis  cannot  be  exactly  esti- 

mated, the  history  of  previous  labours,  when  the  patient  is  not  a 

primipara,  gives  even  more  information  than  the  measurement  of 

the  pelvis.  As  a  general  rule,  when  craniotomy  has  been  required 

in  a  former  labour  on  account  of  disproportion  between  the  foetus 

and  the  pelvis,  or  when  the  child  has  been  stillborn,  in  consequence 

of  delay  within  the  pelvis,  even  though  delivered  whole  by  forceps 

or  version,  premature  labour  should  be  induced  in  subsequent 
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pregnancies.  A  primipara,  with  a  conjugate  of  3*  inches  or  mor
e, 

may  be  allowed  to  go  to  term.  If  the  patient  is  a  multipara,  most 

reliance  should  be  placed  upon  the  history  of  the  more  recent 

labours,  since,  in  contracted  pelvis,  the  difficulty  is  apt  to  increase 

progressively  with  increased  size  of  the  children.  If  a  female 

child  only  has  been  with  difficulty  extracted  alive  at  term,  it 

may  sometimes  be  desirable  to  induce  premature  labour  on  a  subse- 

quent occasion,  since  the  difficulty  is  likely  to  be  greater  if  the  next 
child  proves  to  be  a  male. 

Some  German  authorities,  as  Litzmann  and  Spiegelberg,  have 

argued  against  the  expediency  of  the  induction  of  premature  labour 

on  the  ground  of  statistics  apparently  showing  the  mortality  to 

children,  as  well  as  to  mothers,  to  be  greater  in  cases  of  premature 

labour  than  in  those  of  labour  at  the  full  term  in  contracted  pelves. 

These  statistics  are  fallacious,  because  they  include  in  the  latter 

class  the  commoner  and  slighter  degrees  of  pelvic  contraction,  in 
which  it  is  admitted  that  the  induction  of  labour  is  unnecessary  and 

inexpedient.  When  different  labours  are  compared  in  the  same 
women,  in  whom  pelvic  contraction  is  considerable,  the  advantages 

of  the  induction  of  labour  are  strikingly  exhibited.  Thus  Milne  * 
records  38  induced  premature  labours  in  6  women  without  any 
maternal  death,  in  which  35  children  were  born  alive.  In  12 
labours  at  term  of  the  same  6  women,  only  1  child  was  born  alive. 

With  a  conjugate  less  than  2f  inches  there  is  practically  little 
chance  of  a  living  child  being  secured  even  by  induction  of  labour. 
There  is,  however,  just  a  possibility  of  it  with  a  conjugate  of 
2  5  inches,  provided  the  transverse  diameter  is  large  in  proportion, 
and  the  pelvis  is  reniform,  with  ample  space  at  the  sides  of  the 
sacrum.  Under  these  circumstances  a  trial  of  the  effect  of  induction 

may  be  made.  When  the  contraction  is  so  great  that  a  living  child 
cannot  be  hoped  for,  that  is  to  say,  in  most  pelves  with  a  conjugate 
less  than  2  J  inches,  it  is  better  to  let  the  patient  go  to  full  term, 

cxcevjt  in  the  very  extreme  forms  of  deformity  in  which  extraction 

of  a  full-term  child  after  craniotomy  is  likely  to  be  very  difficult  and 
dangerous.  The  extra  disturbance  and  risk  involved  in  the  induction 

of  labour  are  thereby  avoided.  In  extreme  forms  of  contraction,  as 
with  a  conjugate  of  2  inches  or  less,  or  even  with  one  of  somewhat 
greater  size,  if  transverse  measurements  are  also  very  small,  it  is 
worth  while  to  induce  labour  in  order  to  have  a  smaller  bulk  to 
extract  after  embryotomy. 

Date  for  induction  of  labour. — Although  a  child  is  nominally 
regarded  as  viable  at  the  end  of  six  months,  there  is  so  little  chance  of 

•  Premature  Labour  and  Version.   Edin.  Med.  Joum.,  Vol.  XIX. 
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its  surviving  if  bom  before  about  tbe  end  of  the  seventh  month,  that it  is  not  worth  while  to  induce  labour  before  that  time  for  the  sake 
of  the  child.  ̂   In  choosing  the  exact  time  in  any  given  case,  regard 
should  be  paid,  not  only  to  the  size  of  the  conjugate  diameter,  but 
to  the  other  dimensions  and  shape  of  the  pelvis,  to  the  amount  of 
difficulty  found  in  extraction  at  term,  and  still  more  to  the  results 
of  induction  on  any  former  occasion.  Thus,  if  labour  has  been 
induced  before,  say  at  the  eighth  month,  and  the  child  has  been 
lost  through  delay  at  the  brim,  it  should  be  induced  earlier  on  the 
next  occasion.  If  it  has  been  induced,  say  at  the  seventh  month, 
and  the  child  has  passed  very  easily,  the  patient  may  be  allowed 
another  time  to  go  a  little  longer,  especially  if  the  former  child  did 
not  prove  strong  enough  permanently  to  survive. 

So  far  as  the  conjugate  diameter  can  be  taken  as  an  indication,  ihe  - 
following  may  be  taken  as  reasonable  rules  : — 

With  a  conjugate  of  3J  inches  induce  labour  at  the  end  of  the  36th  week. 
»  n  »  34th  „ 

»  »  3       ,,  „  „  32nd  ,, 
>y  »  2f     „  „  „  31st  „ 
»  »  2  g     „  „  „  30th  „ 

Induction  of  abortion. — When  contraction  is  so  great  that  there  is 
no  hope  of  obtaining  a  viable  child,  and  extraction  by  craniotomy  at 
full  term  is  likely  to  be  very  difficult  and  dangerous,  it  is  better  to 
induce  abortion  at  the  earliest  opportunity,  especially  before  the 
tenth  week.  In  the  middle  months  of  pregnancy  there  is  greater 
likelihood  of  difficulty  arising  from  the  close  attachment  of  the 
placenta  to  the  uterus.  It  is  better,  however,  to  let  the  patient  go 
to  full  term,  if  it  is  probable  that  extraction  after  embryotomy  can 
then  be  carried  out  without  great  difficulty,  for,  after  artificial 
abortion,  pregnancy  may  recur  quickly,  and  the  frequent  repetition 
of  the  operation  is  likely  to  lead  to  uterine  disorder. 

The  methods  of  induction  of  premature  labour  and  abortion  will 
be  described  in  Chapter  XXXI. 

Treatment  of  shoulder  and  transverse  presentations  in  contracted 

pelves. — In  a  flattened  pelvis,  as  a  rule,  no  attempt  shoidd  be  made 
to  effect  cephalic  version,  for  delivery  of  the  aftercoming  head 
will  probably  be  more  easily  effected ;  and,  if  the  head  were  brought 

to  present,  podalic  version  might  be  called  for  afterwards.  If, 

however,  the  contraction  is  so  great  that  there  is  no  chance  of 

saving  the  child,  then  th&jhead  should  be  brought  to  present  if 

possible,  since,  in  considerable  contraction,  craniotomy  with  an  after- 

coming  head  is  a  more  difficult  and  tedious  operation.  In  the  pelvis 

ajquabiliter  justo  minor  also  the  head  shoidd  always  be  brought  to 
present,  if  possible. 
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EAEE  FOKMS  OF  PELVIC  DEFOEMITT. 

The  Triradiate  or  Eostrated  (Beaked)  Pelvis. 

This  form  of  pelvis  is  evidently  due  to  the  pushing  inward  both  of 
the  sacrum  with  the  lumbar  spine  and  the  acetabula  toward  the  centre 

of  the  brim  (see  Fig.  153).  The  bending  takes  place  earliest  and  most 
at  the  weakest  part  of  the  superior  rami  of  the  pubes  as  well  as  near 
the  junction  of  pubes  and  ischium,  and  it  is  in  this  way  that  the 

characteristic  beaked  shape  is  produced  (see  Fig.  155,  p.  505).  The 

Kg.  153.— Triradiate  malaeosteon  pelvis  in  extreme  deformity,  viewed  in  the  axis  of the  brim. 

shape  of  the  brim  comes  to  resemble  a  three-rayed  star,  regular  or 
irregular,  the  anterior  ray  being  generally  the  narrowest. 

Causation. — The  triradiate  pelvis  is  most  frequently  the  result 
of  osteo-malacia,  or  mollities  ossiivm.  This  is  a  disease  extremely rare  in  Britain,  and  still  more  so  in  America,  where  insufficient 
feeding  is  ]ess  common.  It  appears  to  be  endemic  in  certain 
districts,  especially  in  Italy,  and  near  the  Ehine.  The  main  cause 
seems  to  be  something  unsuitable  in  food  and  sanitary  conditions, 
with  probably  the  addition  of  some  influence  of  climate  and  locality 
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Osteomalacia,  like  rickets,  softens  tlie  bones,  but  it  differs  from 
rickets  in  that,  almost  invariably,  it  softens  them  after  they  have 
attained  maturity,  softens  them  throughout  instead  of  only  at  the 
growing  portions,  and  softens  them  to  a  much  higher  degree. 

Osteo-malacia  is  almost  confined  to  the  female  sex,  and  is 
especially  associated  with  pregnancy.  This  may  be  explained,  in 
some  degree,  by  the  expenditure  of  lime-salts  for  the  nutriment  of 
the  foetus.  It  rarely  occurs  in  a  first  pregnancy,  more  frequently 
after  repeated  childbirth,  and  is  generally  recurrent  in  repeated, 
pregnancies.  Usually  it  is  progressive,  but  sometimes  it  is  arrested 
and  the  bones  become  hardened  again  in  their  abnormal  state.  The 
disease  is  a  form  of  osteo-myelitis.     The  periosteum  is  generally 

Fig.  154. — The  same  malacosteon  pelvis  seen  from  the  outlet. 

thickened,  soft  hypertrophic  medullary  tissue,  containing  a  large 
proportion  of  fat,  is  deposited  in  the  bones,  and  the  calcareous  salts 
are  absorbed.  They  are  beHeved  to  be  excreted  through  the 
kidneys.  The  result  is  that  the  bones  become  very  light,  pliant, 
soft,  and  friable,  capable  of  being  easily  cut  or  indented.  In  some 
forms  of  the  disease  numerous  spontaneous  fractures  take  place. 
The  disease  sometimes  affects  the  whole  skeleton,  but  it  may  expend 
itself  chiefly  upon  certain  bones.  In  pregnant  women,  tne  spine  and 
pelvis,  axe  generally  most  affected. 

Mechanism  of  production  of  the  deformity. — The  reason  why  so 
different  a  state  is  produced  from  that  of  the  usual  rachitic  pelvis  is, 

first,  that  the  bones  are  softened  more  uniformly,  and  more  com- 
pletely, so  that  they  can  no  longer  act  as  rigid  beams  or  le\ 

secondly,  that  the  woman  is  generally  standing  and  walking,  at 
least  in  the  early  stage  of  the  disease,  not  constantly  sitting,  as  in 

the  rickets  of  young  children.    In  the  early  stage  the  centre  of  the 
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sacrum  sinks  somewhat  into  the  brim,  and  the  ace
tabula  are  driven 

inward  by  the  inward  pressure  of  the  heads  of  the  f
emora,  including 

the  effects  of  muscular  force  and  that  of  pressure  in  lying  on
  the  side 

<see  p.  23).  The  bending  takes  place  most  at  the
  thinnest  parts  ot 

the  bones  in  the  anterior  half  of  the  pelvic  ring,  that  is,  in  th
e 

superior  rami  of  the  pubes,  and  near  the  junction  of  pube
s  and 

ischium  (see  Figs.  1 55,  1 56).  Thus,  the  acetabula  come  to
  look  more 

forward  than  usual  (Fig.  156,  p.  506),  the  pelvis  becomes  be
aked, 

and  the  shape  of  the  brim,  in  the  earlier  stages,  is  a  pointed 
 heart- 

shape  (Fig.  155),  tranverse  contraction  predominating.  The  tubera 
ischii  are  earned  inward  with  the  acetabula,  so  contracting  the 

outlet  (Fig.  156,  p.  506). 
The  effect  of  the  approximation  of  the  acetabula  is  that  the 

outward  thrust  upon  them,  due  to  the  reaction  of  the  body-weight  in 
standing  and  walking,  is  diminished,  and  eventually  converted  into 
an  inward  thrust,  if  the  acetabida  are  brought  nearer  to  the  middle  line 

than  the  sacro-iliac  joints  (see  p.  459).  The  same  reaction  to  the  body- 
weight,  on  account  of  the  forward  direction  of  the  acetabula,  comes 
to  have  a  component  acting  inward  perpendicular  to  the  pelvic  wall, 
tending  more  and  more  to  bend  the  ilia,  as  distortion  progresses. 

The  reaction  to  the  body-weight  in  sitting,  acting  on  the  tubera 
ischii,  also  conies  to  exercise  an  inward  instead  of  an  outward 
thrust,  as  soon  as  the  tubera  are  nearer  to  the  middle  line  than  the 

sacro-iliac  joints  (see  p.  460).    Hence  all  the  forces  causing  dis- 
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tortion  act  at  constantly  increasing  advantage  as  distortion  processes 
Eventually  sacrum  and  acetabula  approach  nearer  and  nearer°to  the centre  of  the  pelvis,  as  do  the  tubera  ischii,  and  the  space  both  of inlet  and  outlet  is  almost  obliterated.  The  sides  of  the  pubic  arch are  closely  approximated.  The  crests  of  the  ilia  are  folded  together 
and  the  Dist.  Sp.  II.  diminished.  The  acetabula,  and  with°them the  lleo-pectmeal  eminences,  are  also  forced  upward  by  the  reaction to  the  body-weight,  so  that  the  anterior  and  posterior  halves  of  the 
pelvic  ring  are  no  longer  in  the  same  plane.  The  inclination  of  the 
pelvis  as  a  whole  is  also  diminished,  in  consequence  of  the  displace- 

Fig.  156. — Rostrated  raalacosteon  pelvis,  seen  from  the  outlet. 

ment  forward  of  the  sacrum  into  the  brim,  for  the  same  reason  as  in 

the  rachitic  pelvis  (see  p.  474).  In  extreme  forms  of  distortion,  the 
spine  often  yields  irregularly,  producing  corresponding  irregularity  in 
the  pelvis  (Figs.  153,  154). 

The  contrasts  between  the  flattened  rachitic  and  the  malacosteon 

pelvis  are  shown  in  the  following  figures,  after  Matthews  Duncan, 

following  Meyer,*  and  Tyler  Smith.  Figures  157,  158,  159,  arc 
profile  sections  of  that  part  of  the  true  pelvis  wluch  is  above  the 

middle  of  the  third  piece  of  the  sacrum.  The  pelvic  brim  is  con- 
sidered as  divisible  into  two  parts,  one  posterior  and  another  anterior, 

separated  from  each  other  by  a  line  drawn  across  the  pelvis  from  one 

ilio-pectineal  eminence  to  another. 
N,  figure  157,  is  a  section  of  the  normal  pelvis  ;  K,  Fig.  158,  of  the 

*  Ed.  Med.  Journ.,  April,  186G. 
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rachitic  pelvis  ;  m,  Fig.  159,  of  the  malacosteon  pelvis.  The  other 

letters  are  the  same  in  each  figure,  k  is  a  line  drawn  from  the 

promontory  of  the  sacrum,  p,  to  the  middle  of  the  third  piece  of  the 

v 

Fig.  157.— Profile  section  of  normal  pelvis.    (After  Matthews  Duncan.) 

sacrum,  w.  c  is  the  antero-posterior  diameter  of  the  brim ;  s,  the 
top  of  the  symphysis  pubis  ;  D,  a  diagonal  diameter  joining  s  and  w. 

■p 

Fig.  158.— Profile  section  of  rachitic  pelvis. 

t  is  the  point  where  the  horizontal  line  joining  the.  ileo-pectineal 
eminences  cuts  the  plane  of  section.     The  dotted  lines  T  s,  T  p 

T 

Fig.  159. — Profile  section  of  malacosteon  pelvis. 

therefore  show  the  relation  of  the  anterior  and  posterior  halves  of  the 
pelvic  ring  to  each  other,  and  it  will  be  seen  that  in  the  normal 
pelvis  (Fig.  157)  they  are  almost  in  the  same  plane. 
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The  relative  position  of  t  in  the  two  other  figures  shows  the  rela- 
tively small  influence  standing  and  walking  have  in  the  flattened 

rachitic  pelvis,  and  their  large  influence  in  the  malacosteon  pelvis. 
In  the  malacosteon  pelvis  the  acetahula  are  displaced  upwards,  carry- ing the  ileo-pectineal  eminences  with  them,  and  t  lies  above  the  line 
r  s.  The  two  halves  of  the  pelvis,  therefore,  form  an  angle  looking 
■downward.  In  the  rachitic  pelvis,  in  which  the  reactions  to  the 
body-weight  are  chiefly  through  the  tubera  ischii  in  sitting,  t  lies 
lower  than  in  the  normal  pelvis,  and  the  two  halves  of  the  pelvis form  an  angle  looking  upward. 

Fig.  160. — Transverse  section  of  normal  pelvis.    (After  Matthews  Duncan.) 

Again,  in  the  rachitic  pelvis  (Fig.  158),  the  promontory  of  the 
sacrum,  r,  has  descended,  but  has  described  nearly  an  arc  of  a  circle, 
having  the  middle  of  the  third  piece  of  the  sacrum  as  its  centre,  the 
sacrum  not  being  compressible  in  the  direction  of  its  axis.  In  the 
malacosteon  pelvis,  on  the  contrary  (Fig.  159),  the  sacrum  is  much 

shortened  by  compression  in  the  direction  of  its  axis,  and  the  promon- 
tory, P,  has  in  consequence  descended  almost  vertically. 

In  Figures  160,  161,  162,  transverse  sections  of  the  three  forms 
of  pelvis  are  shown.  P  is  the  sacral  promontory,  s  the  top  of  the 

symphysis  pubis,  I,  I  the  projections  of  the  ileo-pectineal  eminences 
upon  the  plane  of  section.  The  figures  show  the  approximation 
of  P  to  s  in  the  rachitic  pelvis,  while  the  line  I  I  is  almost  unaltered, 
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the  great  approximation  in  the  malacosteon  pelvis  of  p,  i,  I,  the  three 

points  upon  which  pressure  is  made,  towards  each  other  and  towards. 

S 

Fig.  161.— Transverse  section  of  rachitic  pelvis. 

the  centre  of  the  triangle  p,  I,  i,  and  the  rostrated  form  of  the  anterior 
half  of  the  malacosteon  pelvis. 

S 

Fig.  162— Transverse  section  of  malacosteon  pelvis. 

The  triradiate  rachitic  or  pseudo-malacosteoa  pelvis. 
— Tn  exceptional  cases  of  rickets  a  form  of  pelvis  is  produced  closely resembling  the  malacosteon  pelvis.    For  its  production  it  is  neces 
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sary  that  the  softening  of  the  bones  should  he  greater  and  more 
general  than  usual,  and  that  the  disease  should  be  prolonged  beyond 
infancy,  so  that  the  child  walks  and  stands  while  suffering  from  it. 
If  the  child  walks  and  stands  while  the  softening  is  only  slight,  the 
resiilt  is  the  rachitic  generally  contracted  pelvis  (see  p.  469)°  The •distinction  from  the  malacosteon  pelvis  is  made  by  the  history,  by 
the  signs  of  rickets  in  other  parts,  by  the  small  size  of  the  pelvis, 
•especially  of  the  iliac  fossae,  and  by  the  fact  that  the  normal  relation 
between  Dist.  Sp.  II.  and  Dist.  Or.  II.  is  reversed,  whereas  in  the 
malacosteon  pelvis  the  spines  are  approximated.  In  other  words, 
in  the  rachitic  form,  the  iliac  fossae  are  flattened  and  look  forward, 
in  the  malacosteon  they  are  folded  together.  In  the  rachitic  form 
.also  the  bones  are  not  so  pliable,  and  there  is  not  the  irregularity 
■often  seen  in  extreme  degrees  of  osteo-malacia. 

Diagnosis. — In  the  early  stages  of  osteo-malacia,  attention  may 
be  attracted  to  the  disease  by  the  occurrence  of  pains  in  the  pelvis 

.and  other  bones.  "When  the  deformity  is  established,  diagnosis  is easily  made,  in  the  slighter  forms  from  the  beaked  shape  of  the  pubes 

•and  narrowing  of  the  pubic  arch,  in  severe  forms  from  the  great  nar- 
rowing of  the  outlet  and  cavity  of  the  pelvis  in  addition.  The  bones 

may  be  pliant  under  pressure,  and  there  may  be  deformities  also  of 
the  spine  and  other  bones.  The  rachitic  form  is  diagnosed  by  the 

■characters  given  above,  and  by  the  bones  being  hard  and  not  pliant. 
Treatment. — In  the  malacosteon  pelvis  trial  should  always  be 

made  whether  the  bones  may  not  prove  to  be  pliable  enough  to  allow 

the  pelvis  to  be  expanded  by  the  hand  passed  into  the  vagina,  suffi- 
ciently to  allow  extraction  of  the  foetus.  Failing  this  the  choice 

will  generally  be  between  embryotomy  and  Caesarian  section  or  one 

■of  its  alternatives  (see  Chapter  XXXV.),  although  in  minor  degrees 
■of  deformity  it  may  be  possible  to  extract  by  forceps.  In  a  con- 

siderable proportion  of  recorded  cases  of  Caesarian  sections,  especially 

•on  the  Continent,  the  occasion  has  been  osteo-malacia.  It  is  especially 
when  the  outlet  is  so  contracted  that  it  is  impossible  to  pass  in  the 

hand,  or  gain  sufficient  access  for  instruments,  that  delivery  through 
the  natural  passages  is  likely  to  be  impossible. 

In  the  pseudo-malacosteon  rachitic  pelvis,  with  an  equivalent 
degree  of  deformity,  it  is  still  more  likely  to  prove  impossible  to 
•extract  through  the  pelvis,  since  the  pelvis  is  originally  smaller  and 
the  bones  are  hard  and  not  pliant. 

The  Oblique  Pelvis. 

There  are  three  chief  forms  of  oblique  pelvis  :— the  scoliotic  oblique 

pelvis,  due  to  lateral  curvature  of  the  spine ;  the  oblique  pelvis  due 

to  shortness  or  disuse  of  one  leg  ;  and  the  oblique  pelvis  of  Naegele, 
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due  to  ankylosis  of  one  sacro-iliac  synchondrosis,  and  deficiency  of 
the  corresponding  wing  of  the  sacrum.  There  is  a  similar  action  of 
certain  forces  in  the  production  of  all  these. 

The  scoliotic  oblique  pelvis.- — In  lateral  curvature  (scoliosis) 
of  the  spine,  the  bodies  of  the  vertebrae  are  rotated  to  one  side  in  the 
dorsal  region,  to  the  opposite  side  in  the  lumbar  region.  Generally 
the  deviation  is  to  the  right  in  the  dorsal  region,  being  due  to  the 
over  use  of  the  right  arm,  and  to  the  left  in  the  lumbar  region. 

The  result  is  that  the  line  by  which  the  body-weight  is  transmitted 
to  the  pelvis  is  displaced  to  the  same  side  as  the  bodies  of  the 
vertebras,  and  one  leg  or  tuber  ischii  has  to  bear  more  than  its  share 

Fig.  163.— Scoliotic  flattened  pelvis.    (After  A.  Martin.) 

of  the  weight.  The  bones  and  muscles  of  the  overweighted  le«  often become  thicker.  Hence  the  inward  thrust  at  the  acetabulum  due 
to  muscular  action,  is  greater  than  on  the  other  side,  and  this  is  one 
cause  why  the  acetabulum  is  pushed  inward,  and  the  symphysis pubis  is  displaced  toward  the  opposite  side  (Fig  163) 

Another  cause  is  the  following.  When  the  line  of  body-weight  is 
displaced  much  to  one  side,  it  cuts  the  posterior  sacro-iliac  ligament  on one  side  see  Fig.  13,  p.  12)  instead  of  falling  in  the  middle  line  between the  two  ligaments.  A  consideration  of  the  equilibrium  of  the  sacral beam  itself  shows  that  the  result  must  be  that  more  and  more  strain is  thrown  upon  those  fibres  of  the  ligament  close  to  the  joint  and 
upon  the  «  bite  -  on  the  bony  surface "which  exists  in  thTjffil^ and  is  pressed  more  strongly  than  usual  against  the  ilium.  Other- 
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wise  the  over-weighted  end  of  the  sacrum  would  be  displaced  down- 
ward, away  from  the  corresponding  ilium.  It  follows  that,  although the  weigh  transmitted  to  the  ilium  on  the  over-weighted  sMe increased,  the  posterior  arm  of  the  lever  formed  by  the  innominate bone  is  diminished  in  more  than  the  same  proportion.  The  leverage therefore,  is  diminished  on  the  over-weighted  side,  and  that  on  the 

other  side  preponderates  over  it,  and  displaces  the  symphysis  pubis toward  the  under-weighted  side. 
As  soon  as  displacement  of  the  acetabulum  inward  has  begun 

the  principle  already  mentioned,  by  which  the  tendency  to  displace- ment is  thereby  increased, 
comes  into  play  (see  p.  459), 
for  the  outward  thrust  of  the 
reaction  to  body-weight  at  the 
acetabulum  is  cliininished,  and 
may  be  eventually  converted 
into  inward  thrust,  as  in  the 
triradiate  pelvis,  if  one  acet- 

abulum is  brought  nearer  than 
the  corresponding  sacro-iliac 
joint  to  the  middle  line. 

The  other  chief  changes  pro- 
duced in  consequence  of  the 

obliquity  are  the  following. 
The  wing  of  the  sacrum  and 

the  ilium  on  the  over-weighted 
side  are  thickened  and  short- 

ened from  the  effect  of  extra 

pressure  acting  in  the  axis  of 
the  bone.  The  pelvic  brim  is 

elevated  on  the  over-weighted 
side,  there  is  some  bulging 

inward  opposite  the  acetabulum,  the  crest  of  the  ilium  is  higher,  the 
iliac  fossa  looks  more  inward. 

Generally  there  is  in  addition  some  flattening  in  the  scoliotic  pelvis. 
This  may  be  due  simply  to  increased  pelvic  inclination  in  consequence 

of  the  normal  anterp -posterior  curves  of  the  spine  being  exaggerated, 
or  it  may  be  the  residt  of  associated  rickets.  The  characters  of  the 
flattened  pelvis,  rachitic  or  otherwise,  are  therefore  generally  more  or 
less  combined  with  those  mentioned  above  (see  Fig.  163,  p.  511). 

The  oblique  pelvis  from  shortening  or  disease  of 

one  leg. — This  is  closely  allied  to  the  last  form.  Unless  the  legs 
are  equalised  by  wearing  a  high  boot,  the  pelvis  is  tilted  downward 

on  the  side  of  the  shortening.    This  displaces  the  line  of  the  body- 

Fig.  164. — Oblique  pelvis,  from  anchylosis  of 
the  hip-joint,  and  disuse  of  right  leg. 
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weight  toward  that  side,  and  the  shortened  leg  becomes  over- 

weighted. Obliquity  of  the  pelvis  is  produced  by  the  same  forces 
as  in  the  former  case.  There  is  here  also  an  additional  cause, 

namely,  that  from  the  tilting  of  the  pelvis  the  reaction  to  the 

body-weight  at  the  acetabulum  on  the  side  of  the  shortened  leg  is 
inclined  inward  toward  the  centre  of  the  pelvis  (which  normally  it 

is  not),  and  therefore  has  a  component  producing  an  inward  thrust. 

The  scoliosis  of  the  spine,  secondary  to  the  tilting  of  the  pelvis, 
will  still  further  increase  the  effect. 

A  similar  effect  is  produced  when  the  function  of  one  leg  is 

destroyed,  as  by  amputation,  disease  of  hip-joint  or  other  parts, 
fracture,  or  unreduced  dislocation,  and  the  patient  stands  and  walks 
with  the  remaining  leg  and  a  crutch.  The  effects  of  overweight  are 
then  manifested  on  the  side  of  the  sound  leg,  and  the  symphysis 
pubis  is  displaced  toward  the  opposite  side.  In  Fig.  1 64  is  shown 

an  oblique  pelvis  due  to  disease  and  anchylosis  of  one  hip-joint. 
The  oblique  pelvis  of  Naegele. — The  essential  characters 

of  this  pelvis  are  that  there  is  complete  anchylosis  of  one  sacro-iliac 
joint,  causing  bony  union  between  the  sacrum  and  innominate  bone, 
and  an  absence  or  imperfect  development  of  that  wing  of  the  sacrum 
which  is  anchylosed.  It  may  be  due  to  disease  of  the  joint  in  early 

infancy,  or  to  caries  affecting  its  neighbourhood.  Naegele,  how- 
ever, himself  considered  that  the  deformity  is  the  residt  of  an 

original  anomaly  of  development,  because  there  is  generally  no  his- 
tory of  disease,  nor  evidence  of  it  in  the  appearance  of  the  bones, 

and  because  the  bony  fusion  is  complete.  In  the  case  of  anchylosis 
of  the  joint  produced  by  inflammation  later  in  childhood,  a  less  com- 

plete form  of  the  Naegele  obliquity  may  result  *  (Fig.  166,  p.  515). 
Causation. — The  deformity  is  produced  in  the  following  way. 

Complete  bony  union  having  been  formed  between  the  sacrum 
and  the  ilium  at  a  very  early  period,  the  wing  of  the  sacrum  is 
unable  to  grow  with  the  rest  of  the  pelvis,  and  remains  undeveloped. 
The  growth  of  the  ilium  is  not  affected  in  the  same  way  because  the 
synostosis  does  not  affect  its  growing  extremities.  The  leverage  of 
the  innominate  bone  on  the  affected  side  is  entirely  destroyed,  and 
the  weight  of  the  body  on  that  side  is  transmitted  through  the 
bony  union.  Hence,  since  the  ilium  is  not  subjected  to  the  usual 
bending  force,  its  inner  border  on  the  affected  side,  which  forms  a 
part  of  the  ilio-pectineal  line,  remains  almost  absolutely  straight 
(see  Fig.  165,  p.  515),  instead  of  becoming  more  sharply  curved  than 
usual,  as  in  the  other  forms  of  oblique  pelvis  (Fig.  163,  p.  511, 
and  Fig.  164).    This  peculiarity  is  perhaps  the  most  striking  proof 

^to^Kt"  tw, °v,r^vntl'li0tetl  pdvis  °f  a  chM  with  left  sacro-iliac 
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of  the  truth  of  the  theory  as  to  the  leverage  action  of  the  innominate 
hone.  The  obliquity  of  the  pelvis  results  from  two  causes  :  first,  the 
deficiency  of  the  sacral  wing  ;  secondly,  the  anchylosis.  The  first 
calls  out  forces  similar  to  those  Avhich  act  in  the  two  other  forms  of 
oblique  pelvis.  The  line  of  body-weight  falls  nearer  to  the  aceta- 

bulum and  tuber  ischii  on  the  affected  side.  Hence  the  leg  on 
that  side  is  overweighted,  the  muscles  hypertrophied  in  comparison 
with  those  on  the  other  side,  and  the  inward  pressure  at  the  aceta- 

bulum, due  to  muscular  action,  is  increased.  At  the  same  time,  the 

outward  thrust*  at  the  acetabulum,  due  to  the  reaction  to  the 
body-weight,  is  diminished,  because  the  direction  of  this  reaction, 
projected  on  a  plane  parallel  to  the  brim,  does  not  fall  so  much  out- 

side the  sacro-iliac  synchondrosis  as  usual. 
In  consequence  of  the  anchylosis,  the  leverage  exerted  by  the 

posterior  sacro-iliac  ligaments  on  the  innominate  bone  on  the  sound 

side  (see  Fig.  18,  p.  22)  being  unopposed,  draws  over  the  sym- 
physis pubis  toward  the  sound  side,  and  thus  forms  an  additional  force 

causing  obliquity.  It  is  difficult  to  say  which  of  the  two  causes 
has  the  greatest  influence  in  causing  the  oblique  shape.  Probably 
the  deficiency  of  the  sacral  wing  has  most,  since  an  obliquity  as 

great  as  that  of  the  Naegele  pelvis  may  result  without  any  unilateral 

action  of  the  leverage  of  the  posterior  sacro-iliac  ligaments  (see 
Pig.  164,  p.  512).  But  the  effect  of  the  unilateral  leverage  is  shown 

in  the  straightness  of  the  ilio-pectineal  line  near  the  anchylosed 
joint,  as  already  mentioned  (see  p.  513). 

The  more  ohliquity  has  been  already  produced  by  the  action  of 
these  two  causes,  the  more  the  forces  tend  to  increase  the  obliquity, 

according  to  the  principle  which  has  been  already  explained  (see 

pp.  459,  460).  For  the  outward  thrust  due  to  the  reaction  to  the 

body-weight  at  the  acetabulum  may  be  eventually  converted  into  an 

inward  thrust,  if  the  acetabulum  has  been  brought  nearer  to  the 

middle  line  than  the  sacro-iliac  joint. 

Other  resulting  changes  in  the  pelvis  are  that  the  affected  side 

is  elevated,  the  ilium  is  shortened  and  thickened  from  excessive 

pressure  in  the  axis  of  the  bone,  the  crest  is  elevated,  and  the  iliac 

fossa  looks  more  inward.  The  last  peculiarity  is  more  marked, 

being  partly  clue  to  failure  of  leverage  acting  on  the  ilium.  Owing 

to  the  synostosis  on  one  side,  that  sinking  forward  of  the  sacrum 

between  the  ilia,  which  normally  takes  place  in  the  advance  from 

infancy  to  adult  life,  can  only  occur  on  the  sound  side.    Thus  is 

•  It  is  to  bo  remembered  that  the  pressure  of  the  reliction  to  the  body-weight  is 

directed  neither  outward  nor  inward,  but  vertically  upward.  It  has.  however,  the 

effect  of  an  outward  thrust  upon  the  acetabulum,  because  it  acts  upon  the  innominate 

bone  ns  upon  a  lever  hinged  at  the  sacro-iliac  synchondrosis  (see  pp.  21,  22). 
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produced  a  turning  of  the  anterior  face  of  the  sacrum  towar
d  th 

affected  side,  not  only  in  reference  to  the  distorted  pelvis,  hut  u 

reference  to  the  mesial  plane  of  the  hody.    The  pubic  arch  i 

Fig.  165. — Oblique  pelvis  of  Naegele. 

nan-owed,  from  one  tuber  ischii  being  inverted,  and  faces  somewhat 
toward  the  deformed  side  (see  Fig.  165). 

There  is  an  important  difference  as  regards  the  tuber  ischii.  In 

Fig.  16G.— An  oblique  pelvis  of  Naegele,  in  which  the  distortion  is  only  slight. 

the  scoliotic  pelvis  (see  Fig.  163,  p.  511)  this  is  everted  in  the  usual 
way  from  the  reaction  to  the  body-weight  acting  on  the  tuber  ischii 
in  sitting  (see  p.  24),  especially  since  the  pelvis  generally  partakes 
of  the  flattened  character,  and  this  side  has  to  bear  more  than  its 

L  L  2 
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share  of  the  weight.  In  Naegele's  oblique  pelvis,  on  the  contrary, 
owing  to  the  absence  of  the  sacral  wing,  and  the  straigbtness  of  the 
innominate  bone,  the  tuber  ischii  initially  falls  very  little  outside 
the  line  joining  the  junctions  of  the  innominate  bone  with  the 

sacrum  and  pubes.  The  tendency  to  rotate  the  lower  part  of  the 
innominate  bone  outwards  on  an  axis  passing  through  these  junc- 

tions is  therefore  much  diminished,  and  the  tuber  ischii,  which  is 

always  drawn  inward  by  the  tension  of  the  great  sacro-sciatic  liga- 
ment, remains  inverted,  as  compared  with  that  on  the  opposite  side, 

and  so  contracts  the  pelvic  outlet.  The  same  counter-pressure  on 
the  tuber  ischii,  since  the  tuber  is  often  nearer  the  middle  line  than 
the  synostosis  of  sacrum  and  iliuin,  tends  also  to  rotate  the  anterior 
end  of  the  innominate  bone  inward  on  an  axis  perpendicular  to  the 

brim  through  that  synostosis.  The  former  of  these  two  effects  de- 
pends upon  the  component  of  the  counter-pressure  resolved  perpen- 

dicularly to  the  plane  of  the  brim,  the  latter  upon  the  component  re- 
solved hi  a  direction  parallel  to  the  same  plane,  as  explained  at 

pp.  24,  25.  Thus  the  effect  of  sitting,  as  well  as  of  standing,  tends 
to  increase  the  obliquity. 

In  all  the  forms  of  oblique  pelvis  the  ilio-pectineal  line  on  the 
underweighted  or  less  contracted  side  has  its  curvature  diminished 

at  the  jDosterior  part,  and  increased  at  the  anterior  part.  Not  only 
is  the  ilium  on  the  over-weighted  side  shortened  and  thickened  by 
excessive  pressure  in  its  axis,  but  the  same  effect  is  produced  also 

on  the  superior  ramus  of  the  pubes  which  forms  the  opposite 

quadrant  of  the  pelvic  brim,  for,  being  parallel  to  the  oblique 

diameter  which  is  undergoing  compression,  this  is  also  subject  to 

extra  pressure  in  its  axis. 

In  all  forms  of  oblique  pelvis,  one  oblique  diameter  of  the  brim 

is  shortened  and  the  other,  if  anything,  lengthened.  Also  the  greatest 

shortening  affects  the  sacro-cotyloid  diameter  on  the  over-weighted 

side.  The  shortening  and  the  general  contraction  are  much  the 

greatest  in  Naegele's  pelvis,  on  account  of  the  absence  of  the  sacral 

wings  and  the  contraction  of  the  outlet.  A  pelvis,  approximating  in 

shape  to  Naegele's  pelvis,  may  be  produced  if,  without  any  anchy- 

losis, but  in  consequence  of  caries,  disease  of  the  joint,  or  any  other 

cause,  one  wing  of  the  sacrum  is  less  developed  than  the  other. 

Diagnosis. — Scoliosis  of  the  spine  or  an  affection  of  one  leg  will 

attract  attention  to  the  probable  pelvic  obliquity.  A  Naegele's 

pelvis  may  easily  be  overlooked  unless  special  examination  is
  made. 

A  difference  in  the  distances  from  the  last  Lumbar  vertebra  to  t ho
 

posterior  superior  iliac  spine,  and  from  the  tip  of  the  sacrum  
to  the 

tuber  ischii  on  the  two  sides,  is  the  best  sign  of  deficiency  of  one 

wing  of  the  sacrum.    If  the  woman  is  made  to  stand  upright,  and 
 a 
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plumb-line  is  let  fall  from  a  sacral  spine,  and  another  from  the 

symphysis  pubis,  a  line  joining  the  two  will  deviate  from 
 the  mesial 

plane  in  any  oblique  pelvis.  The  best  test,  however,  is  vaginal 

examination.  If  the  promontory  of  the  sacrum  is  reached,  it  will 

be  found  to  deviate  to  one  side,  and  the  diminished  lateral  space  on 

that  side  will  be  detected.  Certain  external  oblique  or  diagonal 

measurements  may  be  compared  on  the  two  sides,  but  too  much 

reliance  shoidd  not  be  placed  upon  this  comparison.  The  following 

characters  are  given  by  Naegele  for  the  Naegele  pelvis : — 
1.  The  distance  from  the  tuber  ischii  of  the  deformed  side  to  the 

posterior  superior  spine  of  the  opposite  ilium  is  shorter  than  its  fellow. 

2.  The  distance  from  the  anterior  superior  spine  of  the  deformed 

side  to  the  opposite  posterior  superior  spine  is  shorter  than  its  fellow. 

3.  The  distance  from  the  spinous  process  of  the  last  lumbar 

vertebra  to  the  anterior  superior  spinous  process  of  the  deformed 
side  is  shorter  than  its  fellow. 

4.  The  distance  from  the  great  trochanter  on  the  deformed  side 

to  the  opposite  posterior  superior  spine  is  shorter  than  its  fellow. 

5.  The  distance  from  the  symphysis  pubis  to  the  posterior  superior 
spine  on  the  deformed  side  is  longer  than  its  fellow. 

In  all  these,  except  No.  3,  that  is  to  say,  in  all  the  diagonal 
measurements,  it  will  be  seen  that  the  posterior  extremity  of  that 

measurement  which  exceeds  its  fellow  is  on  the  side  of  the  anchy- 
losis. 

Mechanism  of  labour. — The  mode  in  which  the  head  enters 
the  brim  varies  according  to  the  exact  size  and  shape  of  the  pelvis. 
If  the  deformity  is  slight,  the  long  diameter  of  the  head  enters  in 

the  longer  oblique  diameter.  If  one  sacro-cotyloid  diameter  it 
greatly  contracted,  the  corner  of  the  brim  which  it  shuts  off  cannot 
be  utilised  by  the  head  at  all.  The  long  diameter  then  enters  in  a 

diameter  approximating  to  the  shorter  oblique  (see  Figs.  163,  p.  511, 
and  164,  p.  512),  but  baving  its  anterior  end  nearer  to  the 
symphysis  pubis. 

Prognosis. — Naegele's  oblique  pelvis  causes  great  difficulty  in 
delivery.  According  to  Litzmann's  statistics,  out  of  28  mothers 
there  were  22  deaths  ;  and  31  children  were  stillborn  out  of  41 

cases.  The  scoliotic  pelvis,  when  combined  with  the  rachitic  type, 
may  also  cause  great  difficulty.  While  Naegele's  oblique  pelvis  is 
very  rare,  slight  degrees  of  obliquity,  in  combination  with  flattening 
of  the  pelvis,  are  relatively  common. 

Treatment. — If  the  deformity  is  considerable,  and  the  head 
does  not  enter  the  pelvis,  extraction  by  forceps  may  be  tried.  If 
this  fails,  embryotomy  will  generally  be  necessary.  It  is  not 
desirable,  as  a  rule,  to  perform  version,  unless  the  flattening  of  the 
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pelvis  preponderates  over  its  obliquity.  But  if  the  long  diameter 
of  the  head  does  not  appear  to  lie  in  the  best  available  diameter  of 
the  pelvis,  version  may  be  performed,  the  leg  brought  down  being 
so  chosen  as  to  bring  the  head  into  the  opposite  oblique  diameter. 
But  it  must  be  remembered  that,  in  considerable  obliquity,  the 
longer  oblique  diameter  of  the  pelvis  does  not  give  most  room  for 
the  head  (see  p.  517).  If  the  head  cannot  be  brought  through, 
perforation  of  the  after-coming  head  must  be  performed. 

In  the  oblique  pelvis  of  Naegele,  the  difficulty  is  likely  to  be 
greater,  and  embryotomy  will  often  be  requisite. 

Transversely  Contracted  Pelvis. 

There  are  two  most  marked  forms  of  the  transversely  contracted 
pelvis,  namely,  the  transversely  contracted  pelvis  of  Bobert  (Fig.  167, 

p.  519),  due  to  anchylosis  of  both  sacro-iliac  joints,  and  the  kyphotic 
pelvis  (Fig.  169,  p.  524). 

Transversely  contracted  pelvis  of  Robert. — The  mode 
of  formation  of  this  deformity  has  to  be  considered  in  close  connec- 

tion with  the  obliquely  contracted  pelvis  of  Naegele.  The  differ- 

ence is  that,  in  Bobert's  pelvis,  the  anchylosis  affects  both  sacro-iliac 
synchondroses,  and  consequently  development  of  both  wings  of  the 
sacrum  fails.  Hence  there  is  no  inequality  from  luiilateral  action, 
but  the  other  effects  of  the  failure  of  the  action  of  leverage  on  the 
ilia,  and  the  want  of  the  transverse  width  given  to  the  pelvis  by  the 
sacrum,  are  apparent.  Not  only  does  the  widening  of  the  pelvis 

usuaUy  caused  by  the  leverage  exercised  by  the  posterior  sacro-iliac 
ligaments  fail,  but  the  outward  thrusts  at  the  acetabula,  due  to  the 

reactions  to  the  body-weight  (see  p.  459),  are  diminished,  the  aceta- 
bula being  nearer  to  the  middle  than  usual.  On  both  sides  the  inner 

border  of  the  ilium  which  forms  part  of  the  ilio-pectineal  line  is  nearly 
straight,  and  thus  the  transverse  narrowing,  due  to  the  want  of  the 
aire  of  the  sacrum,  is  increased.  Both  tubera  ischii  are  inverted, 

instead  of  one,  as  in  Naegele's  oblique  pelvis,  and  hence  the  outlet  is 
contracted  even  more  than  the  inlet  (see  p.  460),  the  pubic  arch  is 

very  acute,  and  the  pelvis  somewhat  funnel-shaped.  The  distance 
between  the  tubera  ischii  may  not  be  more  than  two  inches.  The 

antero-posterior  diameter  of  the  brim  is  about  normal,  the  transverse 

much  contracted.  The  iliac  fossa3  are  more  upright  than  usual,  but 

flat  and  directed  anteriorly.  In  described  pelves  of  this  kind,  tin- 

sacrum  has  been  deeply  sunk  between  the  ilia;  and  the  concavity, 

in  transverse  section,  of  the  anterior  surface  converted  into  a  con- 

vexity.   This  does  not  seem  explained  by  the  mode  of  production 
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of  the  deformity,  but  may  have  been  due  to  a  softening  of 
 the 

sacrum  by  the  diseased  condition  of  the  bone  which  produced  the
 

double  anchylosis,  or  else  to  an  exaggerated  pelvic  inclination. 

Kobert's  pelvis  is  extremely  rare,  and  only  about  eight  well- 

marked  pelves  of  this  kind  have  been  described.  The  difficulty  in 

delivery  which  it  causes  is,  as  might  be  expected,  much  greater 

than  even  in  Naegele's  oblique  pelvis.  Of  the  eight  cases  above 

mentioned,  the  women  were  delivered  in  six  by  Csesarian  section. 

In  two  they  were  delivered  by  craniotomy,  but  died  after  parturition 

in  both  cases.* 

The  diagnosis  would  be  easily  made  by  the  great  contraction  of 

Fig.  167.— Transversely  contracted  pelvis  of  Robert. 

the  outlet,  and  the  smallness  of  the  transverse  diameters  (Dist.  Sp. 
II.  and  Dist.  Cr.  II.). 

I  have  met  with  one  instance  in  which  a  similar  transverse  con- 
traction of  the  pelvis  was  produced  apparently  not  so  much  by 

absence  of  the  wings  of  the  sacrum  as  by  extreme  stunting  in  deve- 
lopment of  the  whole  bone,  which  was  less  than  half  its  normal 

length  as  well  as  very  narrow,  while  the  antero-posterior  diameter 
of  the  pelvis  was  normal.  The  transverse  diameter  of  the  outlet 
between  the  tubera  ischii  was  less  than  two  inches.  The  shortness 

•of  the  sacrum,  however,  allowed  more  space  than  usual  behind  the 
tubera.    Delivery  was  effected  by  the  cephalotribe  after  craniotomy, 

*  Spiegelberg,  Lebrbuch,  2nd  cd.,  p.  244. 
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without  very  great  difficulty,  entirely  through  the  posterior  half  of the  pelvic  outlet,  and  the  patient  did  well. 
Treatment.— If  the  outlet  allows  sufficient  space  to  apply  the cephalotabe,  the  treatment  adopted  in  the  case  last  mentioned  will 

be  the  best  The  blades  of  the  cephalotribe  being  kept  exactly lateral,  the  head  will  be  flattened  in  the  direction  best  adapted  for its  passage. 

The  kyphotic  pelvis.— The  kyphotic  pelvis  is  a  form  of 
transversely  contracted  pelvis  resulting  from  kyphosis  (curvature with  the  concavity  forward)  of  the  lumbar  vertebrae  with  the 

Fig.  168.— Kyphotic  pelvis. 

sacrum.  (Fig-  168.)  This  is  generally  the  consequence  of  caries 
in  that  situation  leading  to  a  falling  together  and  fusing  of  the 
bodies  of  the  vertebras.  Frequently  there  is  a  compensatory  lordosis 
(curvature  with  the  convexity  forward)  in  the  dorsal  region.  When 
this  is  the  case  the  natural  curves  of  the  dorsal  and  lumbar  region 
are  exactly  reversed.  If  not,  the  plane  of  the  pelvic  brim  is  almost 
perpend  icidar  to  the  general  axis  of  the  spine,  as  may  be  seen  in 
figure  168.  Hence,  in  order  to  preserve  the  balance  of  the  body  in 
standing  or  sitting,  the  pelvic  brim  must  be  almost  horizontal  instead 

of  being  inclined  to  the  horizon  at  an  angle  of  55°  or  60°.  Even 
when  the  kyphosis  is  somewhat  compensated  by  a  lordosis  above,  the 
pelvic  inclination  must  be  greatly  diminished. 

Mechanism  of  production  of  the  deformity. — All  the 
peculiarities  of  the  kyphotic  pelvis  are  explained  by  the  abolition 



THE  TKANSVEKSELY  CONTEACTED  PELVIS. 

or  diminution  of  the  pelvic  inclination.  The  weight  of  the  body,, 

instead  of  tending  to  force  the  sacrum  downward  into  the  brim,  tends- 

only  to  force  it  in  the  direction  of  the  coccyx.  Thus  the  action  of 

the  leverage  of  the  innominate  bone  in  widening  the  pelvis  is 

almost  or  entirely  abolished,  and  the  inward  thrust  at  the  acetabula 

clue  to  muscular  action  is  unopposed.  Thus  the  pelvis  is  flattened 

transversely  and  elongated  antero-posteriorly,  like  an  animal's  pelvis 

(see  Fig.  10,  p.  7).  Narrowness  already  existing  to  some  extent., 

the  effect  of  sitting  in  everting  the  tubera  ischii  (see  p.  460)  is- 
diminished  or  even  reversed,  while  that  of  the  tension  of  the  great 

sacro-sciatic  ligaments  in  inverting  them  is  increased  in  consequence 

of  the  antero-posterior  lengthening  of  the  pelvis.  The  tubera  and 

spines  of  the  ischium  are  thus  approximated  and  the  pubic  arch 
narrowed. 

In  standing  the  weight  of  the  body  is  transmitted  to  the  pelvis 
much  further  back  than  usual  in  reference  to  the  vertical  plane 

through  the  heads  of  the  femurs.  It  can  only  be  balanced  on  the' 
heads  of  the  femurs  by  a  general  inclination  of  the  spine  forward, 
a  position  calling  for  more  muscular  effort  to  maintain  than  the 
normal  position  of  the  spine,  namely,  one  coinciding  on  the  whole 
with  a  vertical  line,  the  curve  falling  alternately  in  front  and 

behind.  To  avoid  this  muscular  effort,  in  the  position  of  "  standing 

at  ease,"  more  strain  than  usual  is  thrown  upon  the  ilio-femoral 
ligaments,  attached  to  the  anterior  inferior  spine  of  the  ilium  and 

the  upper  border  of  the  acetabulum,  and  the  spine  is  thus  rendered 
more  erect.* 

The  result  of  the  over  action  of  the  ligaments  is  shown  by  in- 
creased bony  prominences  in  these  situations  (see  Fig.  168).  The 

effect  of  this  increased  tension  tends  to  rotate  the  innominate  bone 

on  an  axis  passing  through  the  sacro-iliac  joint  and  symphysis  pubis, 
inverting  still  more  the  lower  part  of  the  innominate  bone,  the 
tuber  and  spine  of  the  ischium,  and  everting  the  upper  part  with 
the  iliac  fossa}.  As  regards  the  sacrum  itself  the  results  of  the 
altered  direction  of  the  body-weight  are  that  the  transverse  concavity 
is  greater  than  in  the  normal  adult  pelvis,  the  antero-posterior 
concavity  less.  The  promontory  is  not  rotated  forward,  but  rather 
the  lower  extremity,  partly  from  the  traction  of  the  sacro-sciatic 
ligaments,  partly  from  the  falling  together  of  the  bodies  of  the 
vertebra.  The  iliac  fossa?  are  everted,  looking  upward  and  for- 

ward, and  the  S  shaped  curve  of  the  crest  is  slight.  This  result, 
like  the  inversion  of  the  tuber  and  spine  of  the  ischium,  follows 

•  It  is  not  sufficient  merely  to  suy  that  the  rotation  of  the  pelvis  backward  to  bring about  the  diminished  inclination,  puts  these  ligaments  on  the  stretch.  If  this  were all   the  ligaments  would  doubtless  accommodate  themselves  to  the  position  of  tin 
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from  the  altered  effect  of  sitting,  and  the  traction  of  the  ilio-femoral 
ligaments.  In  some  cases  the  sacrum  is  very  narrow,  a  result 
probably  due  to  the  disease  which  led  to  the  kyphosis. 

The  final  result  is  that  at  the  brim  there  is  alteration  of  shape 
but  no  contraction  of  importance,  while  at  the  outlet  contraction  may 
be  very  considerable. 

Mechanism  of  labour. — It  might  be  expected  that  the  long 
diameter  of  the  head  would  enter  the  long  diameter  of  the  brim, 
.and  it  doubtless  does  so,  when  it  fits  the  brim  at  all  tightly.  But  it 
is  often  found  that  the  long  diameter  enters  obliquely  or  even  trans- 

versely, since  it  finds  room  to  pass  easily  even  the  contracted  trans- 
verse diameter,  and  its  direction  is  therefore  determined  by  that  of 

the  foetus  in  utero  (see  p.  166).  The  difficulty  generally  begins 
when  the  head  approaches  the  outlet.  Here  the  head  is  often  unable 
to  use  the  anterior  part  of  the  space,  on  account  of  the  approximation 

•of  the  tubera  ischii  (see  Fig.  168,  p.  520).  It  frequently  descends 
transversely,  or  with  the  occiput  rotating  somewhat  backward,  and 
passes  through  the  outlet  entirely  behind  the  tubera  ischii.  This 
mode  of  delivery  resembles  that  which  is  usual  with  animals.  The 

joints  in  this  form  of  pelvis  have  not  ̂ infrequently  been  found  some- 
what yielding,  and  it  is  recorded  that  in  some  cases  space  between 

the  tubera  ischii  has  been  gained  by  widening  of  the  pubic  arch.  If 
the  head  passes  the  bony  outlet  in  a  transverse  position  or  nearly  so, 
the  occiput  may  afterwards  rotate  forwards  under  the  pressure  of  the 
soft  parts.  In  some  cases  a  compensatory  lordosis,  when  situated 
very  low  down,  has  formed  a  projection  overhanging  the  brim,  and 
impeding  the  descent  of  the  head  into  it. 

Diagnosis. — The  diagnosis  will  be  made  by  the  recognition  of 

the  spinal  deformity,  by  the  contraction  of  the  outlet,  especially  the 

small  distance  between  the  tubera  and  spines  of  the  ischium,  found  on 

vaginal  examination,  and  by  the  difficulty  of  reaching  the  upper  part 
■of  the  sacrum. 

Prognosis. — In  the  statistics  collected  by  Champneys*  of  32 
labours  occurring  to  20  mothers,  the  results  were  that  9  mothers 

died,  that  is  to  say  45  per  cent,  of  the  mothers,  or  28*1  per  cent,  of 

deaths  in  proportion  to  labours.  13  children  died,  or  40'6  per  cent, 

These  results  doubtless  give  a  higher  mortality  than  the  avarage,  the 

gravest  cases  having  been  recorded.  Not  unfrequently  labour  is 
terminated  naturally  without  great  difficulty. 

Treatment.— It  will  very  rarely  happen  that  interference  is 

called  for,  in  head  presentations,  until  the  head  has  descended  far 

•  See  Chumpneys,  "  The  Obstetrics  of  the  Kyphotic  relvis."  Obstet. XXV. 
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into  the  pelvis.  If  in  any  case  assistance  is  required  while  the  head 
is  in  the  brim,  or  high  in  the  cavity  of  the  pelvis,  the  action  of 
forceps  is  more  favourable  than  in  the  flattened  pelvis,  since  the 
compression  of  the  head  produced  by  them  is  exactly  in  that  diameter 
of  the  pelvis  where  compression  is  wanted,  namely  in  the  transverse. 
Hence,  in  head  presentations,  version  should  never  be  performed. 
Forceps  should  be  tried,  if  there  appears  to  be  a  fair  prospect  of 
delivery  by  their  means.  If  craniotomy  is  found  necessary,  extraction 
by  the  cephalotribe  has  an  advantage  similar  to  that  of  extraction 
by  forceps.  The  blades  of  the  cephalotribe  being  kept  lateral,  the 
compression  exercised  is  precisely  in  the  direction  most  required. 
The  head  flattened  in  the  grasp  of  the  instrument  may  pass  in  part 
between  the  tubera  ischii,  even  when  the  distance  between  these  is 
not  above  two  inches.  Caesarian  section  has  been  performed  in  some 
recorded  cases  of  kyphotic  pelvis,  but  it  is  probable  that  delivery  can 
always  be  effected  by  craniotomy.  Induction  of  premature  labour 
will  be  desirable  in  case  of  any  considerable  contraction  of  the 
outlet,  if  the  patient  comes  under  observation  before  full  term. 

The  spondylolisthetic  pelvis. — In  the  spondylolisthetic 
pelvis  (Fig.  169,  p.  524),  the  body  of  the  last  lumbar  vertebra  is  dislo- 

cated forward  upon  the  sacrum.  The  other  lumbar  vertebras  are  earned 
forward  with  it,  hanging  over  and  projecting  into  the  brim.  The 
available  conjugate  diameter  is  thus  greatly  reduced,  and  is  measured, 
not  to  the  promontory  of  the  sacrum,  but  to  one  of  the  lumbar 
vertebras.  ' 

Causation. — This  dislocation  of  the  lumbar  vertebrae  is  produced 
after  birth  by  the  weight  of  the  body,  and,  in  the  majority  of  cases, 
it  is  due  to  a  fall  or  injury.  The  displacement  is  normally  prevented 
by  the  locking  between  the  articulating  processes  of  the  sacrum  and 
the  inferior  articulating  processes  of  the  last  lumbar  vertebra.  It  is 
rendered  possible  in  one  of  two  ways.  (1.)  By  a  separation  between 
the  anterior  and  posterior  halves  of  the  last  lumbar  vertebra.  This 
may  be  due  to  a  failure  of  development,  namely,  a  want  of  union 
between  the  arch  and  body  of  the  vertebra,  or  to  a  destruction  of 
that  union  by  fracture  of  the  pedicles.  The  body  of  the  last  lumbar 
vertebra  is  then  displaced  forward,  leaving  the  articulating  processes behind,  and  the  anteroposterior  diameter  of  the  whole  vertebra  is 
eventually  increased.  (2.)  By  a  dislocation  forward  of  the  whole 
lumbar  vertebra  upon  the  sacrum.  This  implies  a  destruction  of  the 
union  between  the  pairs  of  articulating  processes,  generally  through 
Iracture  of  the  articulating  processes  of  the  sacrum*    According  to 

due  to  S£  weiffnlnXtC  ttt  ̂       Whol°  ?-ff°0t  may  reSulfc  Pre88ure 
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F.  Neugebauer,*  there  may  be  first  a  dislocation  of  the  whole  lumbal 
vertebra,  and  later  a  separation  of  the  anterior  and  posterior  half, 
owing  to  the  displaced  action  of  the  body-weight.  The  change  in 
the  pelvis  is  generally  produced  more  or  less  gradually  by  the  action 

of  the  body-weight.  It  is  usually  accompanied  by  inflammatory 
changes  in  the  bones,  and  the  sacrum  and  some  of  the  lumbar 

vertebrae  often  become  fused  into  one  mass.  In  some  peases  the 
spines  of  the  lumbar  vertebras  become  greatly  thickened,  and  either 

fused  into  one  mass  with  each  other,  and  with  the  spine  of  the  first- 

Fig.  169;— Spondylolisthetic  pelvis.    (After  Kilian.) 

piece  of  the  sacrum,  or  united  by  joints.  This  pr
oves  that  exces- 

sive weight  has  been  in  action,  and  that  it  has  been  trans
mitted,  m 

part  in  the  spines  instead  of  by  the  bodies  of  the 
 vertebrae. 

Resulting  chanqes  in  the  pelvis.— As  the  whole  spine  s
inks  not  onfy 

downwards  hat  forwards  over  the  pelvis,  the  pel
vic  inclination  must 

be  diminished,  to  preserve  the  balance  in  standin
g  or  sitting,  ine 

reactions  to  the  body-weight  tend  to  increase  t
he  same  eftect,  b> 

pushing  the  anterior  half  of  the  pelvis  upward, 
 as  in  other  cases  m 

which  the  line  of  incidence  of  the  body-weight  
is  displaced  forward, 

such  as  the  rachitic  and  malacosteon  p
elves.  -  In  severe  cases, 

such  as  that  shown  in  Fig.  169,  the  inclination  is
  actually  revved, 

the  top  of  the  sacrum  being  lower  tha
n  the  symphysis  pubis. 

*  Du  BaBsin  Viei6  par  lo  Glissement  Vertebral.  Paris
,  IBM.  Also  in  Obstet.  Trans., Vol.  XXVI. 
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The  last  lumbar  vertebra  pushes  the  top  of
  the  sacrum  backwards 

(see  Fi<*  169),  and  the  lower  end  of  the  s
acrum  is  thus  rotated 

forward0  narrowing  the  pelvic  outlet  antero-poste
riorly.  In  severe 

cases  this  is  increased  by  pressure  on  the  lower  part 
 of  the  sacrum  m 

sitting  Owing  to  the  diminished  pelvic  incli
nation  the  sacrum 

sinks  deeply,  under  the  pressure  of  the  body-wei
ght,  in  the  direction 

of  the  coccyx,  separating  the  ilia.  Thus  the  poste
rior  crests  of  the 

ilia  are  wide  apart,  and  the  Dist.  Cr.  II.  is  incr
eased.  Increased 

traction  on  the  sacro-sciatic  ligaments,  owing  to  the  rece
ssion  of  the 

.sacrum,  draws  the  tubera  and  spines  of  the  ischium  inwa
rds.  Also, 

Fig.  170. — Bony  growth  of  the  sacrum. 

in  consequence  of  the  diminished  pelvic  inclination,  increased  strain 

is  thrown  upon  the  ilio-femoral  ligaments,  as  in.  the  kyphotic  pelvis 

(see  p.  520),  but  not  to  so  great  an  extent,  because  the  body-weight 
is  not  transmitted  to  the  pelvis  so  far  back  as  in  that  case.  The 

tension  of  the  ilio-femoral  ligaments  increases  the  tendency  to  inward 
rotation  of  the  spines  and  tubera  of  the  ischium,  as  in  the  kyphotic 
pelvis.  Hence  the  pelvic  outlet  is  contracted  transversely  as  well  as 
longitudinally. 

The  spondylolisthetic  pelvis,  in  its  fully  developed  form,  is  very 

rare,  but  according  to  F.  Neugebauer,  minor  degrees  of  it  are  com- 
moner than  has  been  supposed.  Since  the  development  of  the 

deformity  is  largely  due  to  carrying  excessive  weights,  it  is  much 
rarer  in  women  than  in  men. 

Diagnosis. — There  may  be  a  history  of  injury  in  childhood  or 
youth,  followed  by  pain  in  the  body,  change  of  figure,  and  perhaps 
loss  of  stature.  Walking  is  affected  by  the  deformity.  The  buttocks 

project  much  backward  ;  the  posterior  crests  of  the  ilia  and  top  of 
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the  sacrum  are  veiy  prominent,  while  above  is  a  deep  concavity 
corresponding  to  the  lumbar  vertebra).  The  edges  of  the  ribs  arc- 
too  near  to  the  iliac  crests,  the  abdomen  shortened  and  prominent.  On 
vaginal  examination  the  prominence  produced  by  the  lumbar  ver- 

tebra may  be  distinguished  from  a  projecting  sacrum  by  the  absence of  the  sacral  wings.  Sometimes  the  bifurcation  of  the  aorta  and 
iliac  arteries  can  be  reached,  being  displaced  much  downward.  The contraction  of  the  outlet  will 

also  be  a  point  of  distinction 
from  the  flattened  reniforin 

pelvis. Prognosis. — Swedelin  * 
has  collected  the  statistics  of 
1 9  cases.  In  these  there  were 

48  deliveries,  31  at  full  term, 
10  induced  premature  labours, 

4  spontaneous  premature  la- 
bours, 3  abortions.  Of  the 

19  mothers  8  died,  or  42  per 
cent.,  1  after  an  abortion,  only 
3  after  Caesarian  section.  Of 

the  children  16  passed  the 

genital  canal  alive,  4  were  de- 
livered by  Caesarian  section. 

It  is  clear  from  this  that  in  the 

severer  degrees  of  deformity 
the  obstacle  to  delivery  is 

very  great,  but  in  slighter  de- 
grees it  may  be  overcome  by  the  natural  powers,  or  by  forceps  or 

version.  In  some  cases  increase  of  difficulty  in  successive  labours 
has  been  noted,  apparently  due  to  increase  in  the  deformity. 

Treatment. — In  milder  degrees  of  deformity  the  choice  between 
induction  of  premature  labour  or  abortion,  the  use  of  forceps,  version, 
or  craniotomy,  will  be  similar  to  that  in  the  reniform  flattened  pelvis, 
the  virtual  conjugate,  measured  to  the  nearest  point  of  the  lumbar 

vertebras,  being  taken  for  the  estimation  instead  of  the  true  conju- 
gate. In  more  extreme  degrees  the  contraction  of  the  outlet  may 

complicate  the  question  by  rendering  access  with  instruments  diffi- 
cult, as  well  as  by  impeding  the  passage  of  a  living  child.  In  rare 

cases,  Caasarian  section  may  be  called  for. 

Pelvis  deformed  by  outgrowths. — Obstruction  of  the  pelvis 
caused  by  exostosis  is  rare,  but  may  be  so  great  as  to  render  delivery 

Kg.  171. — Sacral  exostosis  filling  the  pelvis. 

«  Arch,  fur  Gynak.    Band  XXII.,  Heft.  S. 



PELVIC  OUTGROWTHS. 

o27 

through  the  genital  canal  impossible.  The  most  
common  situation 

of  orowth  is  the  upper  half  of  the  sacrum.  The  growth  ha
s  then  to 

be  distinguished  from  a  projecting  promontory  by  its  shape,  and 
 by 

the  external  measurements  of  the  pelvis.  In  cases  of  mul
tiple 

exostoses  throughout  the  body,  there  may  be  multiple  exost
oses  also 

in  the  pelvis.  These  cause  more  difficulty  if  they  are  on  opposit
e 

sides  of  the  pelvis,  and  easily  cause  laceration  of  the  uterus  thro
ugh 

pressure  and  friction  even  when  they  are  comparatively  small. 
 The 

pelvis  in  such  cases  is  often  found  to  be  in  addition  generally  COn
- 

Fig.  172.— Minor  degree  of  deformity  from  exostosis  of  the  cristee  of  the  pubis. 

tracted  or  rachitic,*  and  the  difficulty  is  thus  increased.  Growths 
may  be  osteo-sarcomatous  or  cancerous  as  well  as  purely  bony  (see 
Fig.  173).  In  the  case  of  rheumatoid  arthritis,  with  bony  outgrowths, 

affecting  the  hip-joints,  osteophytes  may  form  also  on  adjacent  parts 
of  the  pelvis  (Fig.  172).  In  other  cases  spiculse  or  ridges  of  bone 
projecting  inwards  may  form  at  the  insertion  of  ligaments  or  tendons 
or  along  the  natural  edges  of  bone.  These  not  only  occupy  some 
space,  but  may  press  upon  and  lacerate  the  uterus  in  labour.  Cases 
are  also  on  record  in  which  the  callus  resulting  from  fractures  of 
the  pelvis  has  encroached  upon  the  pelvic  cavity,  and  obstructed 
labour. 

Treatment. — If  the  growths  are  bony,  they  will  be  incompres- 

*  See  Neuenzeit,  "Beeken  mit  multipelen  Kxostosen."   Dissert.  Breslau,  1872. 
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sible,  and  the  treatment  must  be  decided  according  to  the  amount 
*i  space  left,  as  in  the  case  of  pelvic  deformity.  If  projecting  points -or  edges  of  bone  are  detected,  the  tendency  of  these  to  cause  lacera- tion of  the  uterus  must  be  remembered.    Much  force  must  not  be 

Fig.  173. — Cancerous  growths  from  the  hones  of  the  pelvis,  causing  deformity. 

used  in  extraction  by  forceps  in  order  to  secure  a  living  child,  and 

there  must  not  be  too  great  >  hesitation  in  resorting  to  embryotomy. 
In  the  case  of  growths  filling  up  the  mam  part  of  the  pelvis, 

■Caesarian  section,  or  one  of  its  alternatives,  may  be  necessaiy.  As 
&  rule,  the  child  can  be  extracted  after  embryotomy,  if  there  is  a 
minimum  diameter  not  less  than  1^  inches,  and  a  diameter  bisecting 

.this  at  right  angles  not  less  than  3  inches. 



CHAPTER  XXXI. 

INDUCTION   OF  PREMATURE  LABOUR  AND  ARTIFICIAL 
ABORTION. 

Induction  of  Premature  Labour. 

The  induction  of  premature  labour,  as  a  conservative  operation 
both  for  the  mother  and  the  child,  was  first  proposed  and  practised 

in  this  country ;  and,  as  a  means  of  delivery  in  cases  of  contracted 
pelvis,  has  generally  been  held  in  higher  esteem  in  Great  Britain 
than  on  the  Continent.  By  induction  of  premature  labour  it  is 
intended  to  save  the  child,  or,  at  any  rate,  to  give  it  a  chance  of 
surviving.  The  operation  is  called  induction  of  artificial  abortion 
when  performed  at  too  early  a  stage  of  pregnancy  to  allow  this. 
Induction  of  premature  labour  is,  therefore,  generally  performed 

not  earlier  than  about  the  twenty-eighth  week,  and,  in  most  cases, 
not  earlier  than  the  thirty-first  week.  Before  that  time  there  is  but 
little  chance  that  the  child  will  be  reared,  especially  in  hospital 
practice,  or  when  the  parents  are  poor  and  the  infant  is  not  likely 
to  receive  the  most  constant  and  careful  attention.  The  operation 
may  be  called  for  in  the  interest  of  the  mother  or  the  child,  or  in 
that  of  both.    The  following  are  the  principal  indications  for  it. 

Indications  for  the  Operation. 

(1.)  Pelvic  contraction. — In  moderate  degrees  of  pelvic  con- 
traction the  operation  is  performed  mainly  for  the  sake  of  the  child, 

but,  in  some  measure  also,  for  that  of  the  mother.  The  conditions 
under  which  it  should  be  undertaken,  and  the  date  of  pregnancy 
which  should  be  chosen,  have  already  been  discussed  (see  p.  500). 
Since  the  difficulty  arises,  not  from  the  absolute  size  of  the  pelvis, 
but  from  its  relation  to  that  of  the  child,  even  an  habitually  large 
size  of  the  foetus  may  be,  in  some  cases,  an  adequate  reason  for  the 
induction  of  labour,  though  no  manifest  contraction  of  the  pelvis  is 
revealed  on  measurement.  In  such  cases,  if  a  child  has  been  still- 

born after  difficult  forceps  delivery,  labour  may  be  induced  three  or 
four  weeks  before  full  term. M  M 
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(2.)  Diseases  endangering  the  mother's  life.— In  this 
case  the  operation  is  performed  mainly  in  the  interest  of  the  mother, 
but  it  may  be  undertaken  with  much  less  reluctance  when  the  preg- 

nancy is  so  far  advanced  that  the  child  is  not.  likely  to  be  sacrificed. 
It  may  also  conduce  to  the  preservation  of  the  child,  which  shares 
in  any  danger  to  the  mother's  life.  In  cases  of  eclampsia  or  pla- 

centa previa  there  need  be  little  hesitation  about  proceeding  to  the 
induction  of  labour.  Other  conditions  occasionally  calling  for  the 
operation  are  albuminuria,  especially  when  there  is  much  oedema, 
grave  diseases  of  heart  or  lungs,  hydramnion,  severe  chorea,  per- 

nicious anaemia,  ascites,  abdominal  tumours,  and  cancer  of  the  cer- 
vix uteri.  Uncontrollable  vomiting,  which  endangers  life,  may 

sometimes  be  an  indication,  but  this  more  frequently  calls  for  the 
consideration  of  the  induction  of  abortion.  It  has  been  proposed 
by  some  to  induce  labour  in  the  interest  of  the  child  alone,  when 

the  mother's  condition  is  hopeless.  This,  however,  is  not  generally 
desirable,  since,  in  most  cases,  it  would  risk  a  shortening  of  the 

mother's  life,  and  the  mother's  welfare  should  always  be  considered 
paramount. 

(3.)  Habitual  death  of  the  foetus. — Habitual  death  of  the 
foetus  at  a  certain  period  of  pregnancy,  within  the  last  two  months, 
is  generally  stated  as  an  indication  for  the  induction  of  labour.  It  is 

only,  however,  in  very  rare  cases  that  the  plan  has  been  adopted  with 
success.  Most  frequently  the  cause  is  syphilis,  and  in  such  cases 
the  child  would  probably  be  already  too  gravely  affected  to  survive. 
Mercurial  treatment  of  the  mother  woidd  afford  a  better  prospect. 

Induction  of  labour  may  be  performed  if  the  cause  is  probably 
placental  degeneration  or  inanition,  especially  when  these  result 
from  anaemia  or  some  condition  other  than  syphilis  in  the  mother. 

The  operation  may  be  then '  performed  a  little  before  the  time  at 

which,  from  the  mother's  sensations,  the  death  is  presumed  to  have 
occurred  in  previous  pregnancies. 

Methods  of  Operating. 

The  vaginal  donche. — The  method  of  inducing  labour  by  re- 

peated douches  of  cold  or  hot  water  directed  against  the  cervix  uteri 

was  introduced  by  Kiwisch  of  Wurzburg  in  1836.  The  mode  in 

which  this  treatment  acts  is  mainly  that  of  exciting  the  uterus  by 

reflex  action,  set  up  partly  by  the  distension  of  the  vagina,  partly  by 

the  impression  of  heat  or  cold.  Hot  water  is  the  most  effective  in 

stimulating  the  uterus,  as  is  illustrated  by  its  efficacy  in  the  arrest 

of  post-partum  hemorrhage,  and  thus  the  douche  answers  best  if 

used  at  a  temperature  of  from  100°  to  110°  F.    Besides  the  reflex 
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stimulus,  some  effect  may  also  be  produced  by  the  water  penetrating 

the  cervix  uteri,  when  slightly  dilated,  and  partially  separating  the 

membranes  in  its  vicinity.  The  hot  water  also  tends  to  soften  and 

dilate  the  cervix  and  so  assist  its  dilatation.  The  injections  may 

be  made  either  with  a  Higginson's  syringe,  or  with  an  irrigator 

elevated  above  the  bed,  and  of  sufficient  size  to  contain  about  a 

"al  Ion  of  water.  The  irrigator  should  have  a  stopcock  to  the 

delivery  tube.  The  latter  method  is  the  safest.  To  avoid  the 

injection  of  any  air,  a  little  water  should  be  allowed  to  flow,  and 

the  stopcock  turned  off,  before  the  tube  is  introduced  into  the 

vagina.  The  patient  should  be  placed  in  the  dorsal  position.  At 

first  the  irrigations  shoidd  be  employed  every  three  or  four  hours, 

and,  later,  the  frequency  may  be  increased  if  necessary. 
This  method  of  induction  met  at  first  with  considerable  favour 

on  account  of  its  apparent  simplicity  and  safety.  It  is,  however,  a 
rather  tedious  and  somewhat  uncertain  method  if  the  injections  are 

made  only  into  the  vagina.  If  they  are  made  into  the  uterus,  it  is 

not  a  perfectly  safe  one,  as  will  hereafter  be  seen.  "With  the 
vaginal  douche,  labour  may  not  be  completed  for  three  or  four  days, 

or  even  longer,  and  the  repeated  irrigations  involve  greater  disturb- 
ance of  the  patient  than  is  required  in  some  otber  methods. 

Moreover,  in  some  cases  the  presumed  perfect  safety  has  not  been 
found  to  exist,  and  inflammatory  symptoms  have  been  found  to  be 

set  up  after  repeated  irrigations  or  injections.  This  result  is  pro- 
bably due  to  the  fact  that  after  the  os  has  been  dilated  to  a  certain 

extent,  a  nurse  is  not  unlikely  to  pass  the  tube  within  the  cervix, 
and  that,  if  a  syringe  is  used,  air  is  very  liable  to  be  injected. 

The  vaginal  douche  is,  therefore,  now  not  often  practised  as  the 

sole  method  of  induction,  and  is  generally  limited  to  a  preliminary 
treatment  preparatory  to  the  use  of  other  means,  especially  to  the 
passing  an  elastic  bougie  into  the  uterus.  If  the  douche  is  used  for 
about  twelve  hours  at  intervals  of  two  hours,  it  tends  to  soften  and 
slightly  dilate  the  cervix,  and  sometimes  sets  up  some  commence- 

ment of  uterine  action. 

Puncture  of  the  membranes. — Evacuation  of  the  liquor 
amnii  by  puncture  of  the  membranes  was  the  earliest  method  adopted 
for  the  induction  of  labour,  and  was  the  method  recommended  as  the 
result  of  the  great  consultation  of  obstetric  physicians  in  London  on 
this  subject  in  1756.  It  is  a  perfectly  certain  method,  since  it 
never  fails  to  bring  on  labour  sooner  or  later.  It  has  also  the 
advantage  that  it  can  generally  be  carried  out  with  less  incon- 

venience or  discomfort  to  the  patient  than  any  other  method.  Its 
disadvantage  is  that  it  does  away  with  the  fluid  wedge  of  the  bag 
of  membranes  as  a  dilator  of  the  cervix.    It  follows  that,  although M  M  2 
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in  many  cases  labour  goes  on  satisfactorily,  and  the  child  is  saved, 
yet  it  may  happen  that  the  first  stage  of  labour  is  protracted,  as  it 
is  apt  to  be  after  spontaneous  premature  rupture  of  the  membranes. 
The  child  is  then  frequently  sacrificed  from  its  exposure  to  prolonged 
pressure,  unsupported  by  the  liquor  amnii,  a  premature  child 
having  less  power  of  endurance  than  one  at  full  term.  This  dis- 

advantage has  led  to  the  method  of  puncture  of  the  membranes 
being  abandoned  as  the  ordinary  mode  of  induction  of  labour  when 
performed  mainly  in  the  interest  of  the  child.  There  is  one  con- 

dition in  which  puncture  of  the  membranes  is  generally  the  best 
method  to  begin  with,  namely,  when  labour  is  induced  on  account 
of  eclampsia.  Here  there  is  advantage  in  relieving  the  tension  of 
the  uterus  at  once,  and,  moreover,  the  interest  of  the  mother  far 
outweighs  that  of  the  child.  Puncture  of  the  membranes  is  an 
uncertain  method  as  to  time,  and  therefore,  by  itself,  it  is  not 
adapted  for  those  cases  in  which  speedy  delivery  is  called  for. 
When  followed  up,  however,  by  artificial  dilatation  of  the  cervix, 

it  is  the  most  rapid  of  all  methods.  In  the  ordinary  case  of  induc- 
tion of  labour  on  account  of  pelvic  contraction,  in  the  interest  of  the 

child,  it  should  not  be  chosen,  except  perhaps  in  lying-in  hospitals, 
where  the  results  of  induction  by  introduction  of  a  bougie  into  the 
uterus  have  been  found  unfavourable  ;  for  where  there  is  a  special 

liability  to  septic  influence,  puncture  of  the  membranes  has  been 
found  to  give  better  residts  as  regards  the  mothers,  there  being 
nothing  to  facilitate  the  entry  of  germs  into  the  uterus. 

Introduction  of  a  flexible  bougie  into  the  uterus. — 
This  method  consists  in  the  introduction  of  an  elastic  male  catheter 

or  bougie  into  the  uterus  between  the  membranes  and  the  uterine 
wall.  The  mode  in  which  it  acts  is  by  exciting  reflex  stimulus,  partly 

by  the  separation  between  the  membranes  and  the  uterus  thus  effected, 

but  mainly  by  the  presence  of  the  bougie  itself  in  6ontact  with  the 

uterine  surface.  Hence  the  special  merit  of  this  method  is  that 

labour  pains  come  on  in  a  manner  resembling  as  closely  as  pos- 
sible the  onset  of  natural  labour,  and  that  the  bag  of  membranes  is 

preserved  for  the  dilatation  of  the  os  in  the  natural  way.  There  is 

one  drawback  to  the  operation,  namely,  that  the  bougie  may  sepa- 

rate the  placenta  and  cause  haemorrhage.  But  it  is  found  practi- 

cally that  this  does  not  often  happen,  especially  if  the  bougie  is  not 

passed  more  than  about  7  inches  within  the  external  os.  There  is 

"enerally  room  for  this  length  below  the  placental  site,  and,  if  not, 

provided  that  the  bougie  is  pliant  enough,  its  point  is  usually 

turned  aside  by  the  placental  attachment.  It  is  also  possible  that 

the  membranes  may  be  ruptured  in  the  attempt  to  introduce  the 

bougie,  especially  if  the  operator  is  not  very  practised.    If  this 
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happens,  the  method  is  simply  converted  into  that  which  stands 

second  in  point  of  advantage,  namely,  the  method  of  puncturing 

the  membranes,  with  the  difference  only  that  the  presence  of  the 

bougie  furnishes  an  additional  stimulus  to  reflex  action. 

The  time  required  for  the  induction  of  labour  by  this  method 

varies  according  to  the  height  to  which  the  bougie  is  passed  into 

the  uterus,  as  well  as  according  to  the  susceptibility  of  the  individual 

to  reflex  stimulus.  As  a  ride,  provided  that  the  bougie  is  fairly 

well  introduced,  labour  pains  commence  within  twenty-four  hours, 

and  labour  is  usually  completed  within  forty-eight  hours.  The 
method  is  therefore  not  adapted  for  cases  in  which  very  rapid 

delivery  is  called  for,  but  labour  may  be  accelerated  by  artificial  dilata- 
tion of  the  cervix,  as  soon  as  labour  pains  have  fairly  commenced. 

Mode  of  operating. — This  method  is  the  best  of  all  for  the 

ordinary  case  of  induction  of  labour  in  moderate  pelvic  contraction, 
in  the  interest  mainly  of  the  child.  .  If  the  cervix  is  closed,  and 

high  up,  hot  vaginal  irrigations  or  injections  may  be  employed 
every  two  or  three  hours  for  twelve  hours  preceding.  These  may 

have  the  effect  of  softening  the  cervix,  and  inducing  some  com- 
mencement of  dilatation.  The  best  instrument  to  use  is  not  a 

catheter,  which  admits  air  into  the  uterus  through'  the  opening  at 
the  end,  but  a  hollow  bougie,  which  can  be  used  with  a  stylet,  if 

desired.  Bougies  made  of  flexible  celluloid  are  more  non-absorbent 
than  the  ordinary  gum  elastic  bougies.  The  bougie  should  be 
softened  in  warm  water  sufficiently  to  make  it  pliant,  but  it  should 
not  be  so  soft  as  to  double  up,  and  be  incapable  of  any  direction. 

For  the  operation  the  patient  should  be  placed  at  first  on  her  left 
side.  The  stage  at  which  the  accident  of  rupturing  the  membranes 
is  most  likely  to  occur  is  when  the  point  of  the  bougie  is  passing 
the  internal  os.  The  bougie  may  generally  be  guided  into  the 

•cervix,  held  between  the  index  and  middle  fingers.  If  possible,  the 
index  finger  should  be  passed  up  to  the  internal  os,  and  guide  the 

tip  of  the  bougie  "backward  between  the  membranes  and  the  posterior 
uterine  wall,  so  that  rupture  of  the  membranes  is  avoided.  The 
bougie  will  generally  pass  much  more  readily  along  the  posterior 
uterine  wall  than  along  the  anterior,  because  its  direction  is  more 
nearly  in  a  line  with  the  cervix  and  the  vagina  (see  Fig.  61, 
p.  101).  It  is  better  therefore  to  let  it  take  this  direction,  notwith- 

standing that  the  placenta  is  more  frequently  attached  to  the 
posterior  wall  than  to  the  anterior.  If  the  uterine  souffle  has  been 
made  out  as  louder  on  one  side  than  the  other,  the  bougie  may  be 
directed  towards  the  opposite  side,  since  the  louder  souffle  probably 
indicates  the  side  on  which  most  of  the  placenta  lies. 

If  the  cervix  is  not  wide  enough  to  admit  the  finger,  or  too  high 
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to  allow  the  internal  os  to  be  reached,  the  stylet  may  he  used  to 
facilitate  the  direction  of  the  bougie  until  the  point  has  passed  the 
internal  os, 'and  reached  a  safe  position  between  the  uterine  wall 
and  the  membranes.  The  stylet  should  have  a  very  gentle  curve 
given  to  it,  considerably  less  than  that  of  a  male  catheter.  For 
introduction  through  the  cervix  the  bougie,  made  firm  by  its  stylet, 
is  manipulated  like  the  uterine  sound.  After  the  point  of  the- 
bougie  is  passed  through  the  internal  os,  the  stylet  is  withdrawn,, 
and  the  bougie  afterwards  pushed  on  without  it,  until  it  has  passed 
deeply  enough. 

For  the  further  passage  of  the  bougie,  after  its  point  has  once 
entered  the  uterine  cavity,  it  is  often  convenient  to  place  the  patient 
on  her  back.  The  index  and  middle  fingers  are  then  introduced 
into  the  vagina,  the  bougie  grasped  between  their  tips  a  little  below 
the  cervix,  and  so  gradually  insinuated  further  and  further  into  the 
uterus  until  about  seven  inches  have  passed.  If  it  is  found  that  it 
can  be  pushed  on  without  resistance  until  the  lower  end  is  within 
the  vagina,  the  support  of  the  posterior  vaginal  wall  will  generally 

keep  it  in  position,  without  any  further  means  being  used.  But,  ■ 
generally,  there  will  be  about  five  inches  outside  the  cervix,  and 
the  lower  end  will  be  outside  the  vulva.  Some  means  should  then 

be  adopted  to  prevent  its  slipping  out.  The  most  convenient  is  the 
following.  The  length  remaining  outside  the  cervix  is  measured  by 
the  forefinger,  and  an  equal  length  is  broken  off  with  a  pair  of 
pliers  from  the  lower  end  of  the  stylet.  This  piece  of  stylet  is 
passed  into  the  bougie,  thus  making  rigid  only  that  portion  which 
is  outside  the  uterus,  and  tapes  are  fastened  to  the  ring  of  the 
stylet.  Two  of  these  are  earned  up  in  front,  two  behind,  and 
fastened  to  a  belt  round  the  waist,  so  keeping  the  bougie  in  position. 

Bleeding  to  the  extent  of  a  few  drops  often  occurs  from  the 

separation  of  the  membranes.  If,  however,  any  considerable  bleed- 

ing occurs,  indicating  that  the  placenta  has  been  touched,  the 

operator  should  abstain  from  pushing  the  bougie  any  further  in  the 

same  direction.  If  bleeding  continues  afterwards  to  any  important 

extent,  the  membranes  should  be  punctured. 

If  labour  pains  do  not  come  on  satisfactorily,  the  reason  generally 

is  that  the  bougie  has  not  penetrated  far  enough.  It  may  then,  on 

the  following  day,  be  pushed  on  further,  or  withdrawn,  and  again 

introduced.  If,  after  the  commencement  of  pains,  the  first  stage  of 

labour  is  long  protracted,  or  if  a  rising  pulse  indicates  the  expediency  of 

accelerating  it,  hydrostatic  dilators  may  be  used  to  expand  the  cervix. 

Dilatation  "of  the  cervix. — Labour  may  be  induced  bj 
dilating  the  cervix,  first  with  tents  and  afterwards  with  hydrostatic 

dilators  (see  p  411),  as  soon  as  it  is  large  enough  for  these  to  be 
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introduced.  It  is  preferable,  however,  to  avoid  in  parturition  the 

use  of  tents,  and  especially  their  repeated  use,  since  they  are  liable 
to  cause  abrasions  of  the  mucous  membrane,  and  so  involve  a  risk 

of  septic  absorption.  The  time  within  which  labour  pains  are 
induced  by  dilatation  with  tents  is  also  very  uncertain,  and  it  is  so 
to  a  great  extent  even  when  the  hydrostatic  bags  are  used,  so  long 
as  the  liquor  amnii  remains  intact.  When  there  is  urgent  cause  for 

bringing  on  labour  rapidly  a  single  tent  may  be  used  as  a  prepara- 
tory measure.  Otherwise,  the  method  of  dilatation  is  chiefly  of 

service  as  an  adjunct  to  other  methods,  especially  to  the  method 
last  described,  when  the  process  does  not  go  on  rapidly  enough. 

Also,  in  any  case  in  which  the  mother's  condition  calls  for  rapid 
delivery,  as  soon  as  the  os  will  admit  two  fingers,  the  membranes 
may  be  ruptured,  if  they  have  not  been  ruptured  in  the  first 

instance,  and  the  cervix  dilated  by  successive  sizes  of  the  hydro- 
static bags.  The  bag  not  only  expands  the  cervix,  but  stimulates 

the  pains.  It  should  be  removed  from  time  to  time,  that  the  pro- 
gress made  may  be  estimated,  and  antiseptic  vaginal  injections  used. 

The  following  are  other  methods  which  have  been  used  for  the 

induction  of  labour,  but  are  not  recommended  for  adoption. 

Oxytocic  drugs. — Labour  was  formerly  sometimes  induced  by 
oxytocic  drugs,  such  as  ergot.  Their  action,  however,  is  very 
uncertain,  and  frequently  repeated  doses  have  often  been  found 
necessary.  A  graver  objection  is  that  the  results  to  the  child  are 
very  unfavourable,  in  consequence  of  the  tonic  contraction  of  the 
uterus  which  is  apt  to  be  excited.  This  method  has  therefore  been 
abandoned. 

Electricity. — A  Faradic  current  will  cause  some  contraction  of 
the  uterus  if  sufficiently  strong.  Involuntary  muscular  fibre  is,  how- 

ever, less  readily  excited  t.o  contraction  than  voluntary.  A  uterine 
contraction  cannot  therefore  be  excited  by  any  current  which  is  not 
strong  enough  to  induce  contraction  of  the  abdominal  muscles,  and 
so  cause  considerable  discomfort  to  the  patient,  besides  making  it 
difficult  to  ascertain  whether  the  uterus  really  contracts  or  not.  In 
point  of  fact  a  uterine  pain  cannot  be  evoked  at  will  by  any  Faradic 
current  which  a  patient  will  readily  tolerate.  Hence,  as  might  be 
expected,  it  does  not  appear  that  the  use  of  a  Faradic  current, 
without  other  means,  has  been  successful  in  inducing  labour^ 
although  it  has  been  stated  by  some  authorities  that  they  have 
succeeded  in  starting  labour  pains  by  this  means.  In  conjunction with  one  of  the  other  methods  described,  some  additional  stimu- 

lation to  the  uterus  may  probably  be  obtained  from  a  Faradic 
current.  It  does  not  seem,  however,  that  any  material  advantage 
can  be  thus  gamed  unless  the  current  is  strong  enough  to  cause 
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considerable  inconvenience,  and  hence  the  method  has  not  hitherto 
been  found  a  practically  useful  one.  * 

Intra-uterine  injections. — An  effective  and  also  a  rapid 
mode  of  inducing  labour  is  the  injection  of  a  considerable  quantity 
of  warm  water  into  the  uterus,  especially  if  the  injection  is  made  by 
means  of  a  tube  passed  up  a  considerable  distance  towards  the  fundus. 
The  method  probably  acts  partly  by  the  direct  stimulus  caused  by  the 
uterine  distension,  and  partly  by  separating  the  membranes  from 
the  uterine  wall  over  a  considerable  surface,  so  that  the  ovum  acts  as 

a  foreign  body,  and  excites  reflex  action.  Cohen*  of  Hamburg 
used  a  metal  tube  passed  several  inches  within  the  os,  and  injected 

tar- water  in  considerable  quantity,  up  to  a  quart  or  more,  continuing 
the  injection  until  the  patient  experienced  a  feeling  of  distension. 
Tyler  Smith  t  considered  the  method  superior  to  all  others,  and 
injected  as  much  as  a  gallon  of  warm  water,  passing  a  flexible  tube 
nine  or  ten  inches  into  the  uterus.  Lazarewitch  J  of  Kharkoff  still 
strongly  recommends  the  same  method,  and  uses  a  flexible  tube, 
passed  far  up  toward  the  fundus.  In  some  cases,  however,  these 

intra-uterine  injections  have  been  followed  by  sudden  death.  This 
is  a  result  so  extremely  unpleasant  for  the  accoucheur,  that  the 
general  use  of  the  method  has  been  given  up,  although  it  is  probable 
that,  in  very  skilled  hands,  it  may  be  as  safe  as  others.  The 
cause  of  sudden  death  is  most  likely  the  entrance  of  air  into  opened 

venous  sinuses  at  the  placental  site.  This  appeared  to  be  demon- 
strated in  one  case  at  least,  which  occurred  in  America,  where  a 

Higginson's  syringe  had  been  used  in  the  injection  of  water  into  the 
uterus  for  the  induction  of  criminal  abortion.  After  death,  the 

heart  was  found  full  of  froth,  and  it  was  also  found,  on  testing  the 

syringe,  that,  in  consequence  of  its  not  being  air-tight,  a  considerable 
quantity  of  air  would  be  injected  with  the  water. 

If,  therefore,  this  method  should  ever  be  adopted,  an  ordinary 

syringe,  not  a  Higginson's  syringe,  should  always  be  used,  and 

great  care  should  be  taken  that  no  air  remains  in  the  tube  or  in 

the  syringe.  Seven  or  eight  ounces  of  warm  water  would  probably 
be  sufficient  to  produce  the  effect. 

Vaginal  tampons. — C.  Braun  of  Vienna  introduced  the  method 

of  inducing  labour  by  means  of  a  vaginal  dilator  of  india-rubber 

distended  with  water.  This  dilator,  under  the  name  of  the  col- 

peuryuter,  was  for  some  time  considerably  used  in  Germany.  The 

method  is,  however,  uncertain  as  to  time,  and  unpleasant  to  the 

patient.    It  might  be  used  in  the  case  of  haemorrhage,  but,  even 

*  Neue  Zeitschrift  fur  Geburtskunde,  Band.  XXI. 
t  Manual  of  Obstetrics,  pp.  651—553. 
t  Obstet.  Transact.,  Vol.  IX. 
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then,  the  introduction  of  a  dilator  into  the  cervix  would  be  pre- ferable. 

Choice  of  method. — It  will  appear,  from  what  has  been  said, 

that  in  ordinary  cases  the  best  method  is  the  introduction  of  the 

flexible  bougie  into  the  uterus  with  the  aid,  if  necessary,  of  the 

Fig.  174. — Heaeson's  Thermostatic  Nubse. 
c.  Tank  of  warm  water  interposed  between  upper  and  lower  compartment  (a  and  b). 

d  d.  Slips  of  wood  supporting  cradle,  s.  Capsule  containing  a  liquid  which  boils 
at  the  temperature  at  which  it  is  desired  to  keep  the  chamber  A .  From  the  centre 
of  the  capsule  s,  a  stiff  wire  passes  out  through  the  top  of  the  apparatus,  where 
it  comes  into  contact  with  a  light  lever  v,  which  is  hinged  at  f.  From  the  free 
end  of  this  lever  hangs  a  damper  (w),  which  rests  on  the  top  of  the  chimney  under 
which  the  flame  burns.  If  the  temperature  in  the  compartment  A  rises  too  high, 
the  fluid  in  the  capsule  (a)  boils  and  expands  the  capsule,  thus  raising  the  wire 
rod,  which,  acting  on  the  lever  v,  at  once  lifts  the  damper  (w)  off  the  chimney, 
allowing  the  heat  from  the  flame  to  escape  by  that  outlet,  and  preventing  the 
further  heating  of  the  water,  si.  Aperture  for  entrance  of  air.  o.  Tray  contain- 

ing water.  The  centre  of  this  tray  is  raised  in  the  form  of  a  cap  (p),  which  fits 
oyer  the  aperture  m,  through  which  the  air  enters.  It  is  perforated  all  round  its 
sides,  so  that  the  air  passes  through  it  horizontally,  as  shown  by  the  arrows, 
instead  of  rising  vertically.  Another  tray  (x)  of  very  coarsely  perforated  zinc, 
somewhat  smaller  than  the  first,  is  turned  upside  down  within  it,  and  over  this  is 
fitted  the  coarse  canvas  (n),  the  edges  of  which  are  tucked  into  the  water  all  round. 
Thus  the  air  entering  is  constantly  moistened  as  well  as  heated,  e  b.  Flue  shaped 
like  the  letter  U,  through  which  the  heated  air  from  the  flame  passes,  so  as  to twice  traverse  the  length  of  the  water  tank,  and  thus  keep  the  water  heated.  In 
the  top  of  the  apparatus  is  a  glass  window,  through  which  the  infant  is  kept  in 
view.  If  a  higher  temperature  than  the  boiling  point  of  the  liquid  within  the 
capsule  be  desired,  this  can  be  obtained  by  moving  the  weight  T  along  the  lever towards  the  end  to  which  the  damper  is  attached. 

vaginal  douche  as  a  preliminary  measure,  and  of  hydrostatic  dilators 
if  acceleration  in  the  later  stage  is  called  for.  If  the  most  rapid 
method  possible  is  called  for,  the  best  is  the  puncture  of  the  mem- 
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branes  at  once,  or  after  short  application  of  a  tent,  followed  by  the 
use  of  dilators  as  soon  as  the  smallest  size  can  be  introduced  into 
the  cervix. 

Care  of  the  child. — The  rearing  of  a  premature  child  is  the 
more  difficult  the  earlier  is  the  date  of  its  birth,  .and  often  is  only 
possible  when  minute  and  unremitting  care  is  expended  upon  it. 
Protection  from  cold  is  a  first  essential.  In  winter,  therefore,  the 
child  should  be  wrapped  in  cotton  wool  immediately  on  its  birth, 
and  kept  near  the  fire  in  a  warm  room.  Care  must  be  taken  also 

not  to  chill  it  hi  washing.  If  not  strong  enough  to  suck,  it  must 

be  fed  for  a  time  with  a  spoon,  the  mother's  milk  being  used,  if 
possible,  and  drawn  for  the  purpose.  A  warmed  box,  or  "  thermo- 

static nurse"  (Fig.  174),  on  the  principle  of  the  chicken-incubator, 
is  made  by  Messrs.  Hearson,  of  235,  Eegent  Street,  so  that  a  pre- 

mature child  may  be  kept  in  the  box,  which  is  adequately  venti- 
lated, and  thus  the  demand  upon  its  heat-producing  power  may  be 

reduced.  The  source  of  heat  is  a  gas  jet  or  oil  lamp,  and  the  box 
is  kept  at  any  uniform  temperature  that  may  be  desired  by  an 
ingenious  automatic  arrangement.  The  temperature  may  be  set  at 

from  80°  to  90°  F.,  according  to  the  degree  of  feebleness  of  the 
child.  The  child  is  kept  in  the  box  for  some  weeks,  being 
taken  out  only  for  feeding  and  washing.  It  is  generally  found  that 
it  is  quiet  and  happy,  under  the  influence  of  the  equable  warmth 

Induction  of  Artificial  Abortion. 

Indications  for  operation. — Induction  of  artificial  abortion 

is  called  for  in  two  classes  of  cases.  (1.)  When  the  delivery  of  a 

Adable  child  through  the  natural  passages  is  impossible,  and  the 

induction  of  abortion  offers  any  advantage  to  the  mother  as  com- 

pared with  delivery  at  full  term.  (2.)  When  the  mother's  life  is 

materially  endangered  by  the  continuance  of  pregnancy,  while  cut- 
ting short  the  pregnancy  is  likely  to  save  it. 

Hence  in  all  cases  in  which  the  pelvis  is  so  obstructed  by 

deformity  or  the  presence  of  tumours  that  delivery  even  by  cranio- 

tomy is  likely  to  be  impossible,  or  even  very  difficult  and  dangerous, 

abortion  should  be  induced.  Delivery  by  Csesarian  section,  Porro's 

operation,  or  laparo-elytrotomy,  has  hitherto  proved  too  dangerous 
to  be  offered  as  an  alternative  to  the  mother. 

The  various  conditions  endangering  the  mother's  life,  and  on
 

that  account  calling  for  the  induction  of  abortion,  have  be
en  con- 

sidered among  the  diseases  of  pregnancy.  That  which  most  fre-
 

quently raises  the  question  is  severe  vomiting  in  pregnancy.  It  is 

only  very  exceptionally,  however,  that  life  is  actual
ly  endangered, 
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and  the  physician  has  often  to  resist  the  desire  of  the  patient,  who- 
is  wearied  and  exhausted  by  the  malady.  The  other  conditions 

which  may  call  for  artificial  abortion  are  incarceration  of  the  retro- 

flexed  uterus  when  all  attempts  at  reposition  fail,  albuminuria, 

eclampsia,  uterine  haemorrhages,  hydramnion,  chorea,  ovarian  or 

fibroid  tumour,  pernicious  anaemia,  and  diseases  of  heart  or  lungs. 

The  case  in  which  there  need  be  least  hesitation  in  inducing 

abortion  is  that  of  uterine  hamiorrhage  sufficient  to  cause  serious- 

symptoms,  for  there  is  then  very  little  chance  that  the  ovum  can 

idtimately  be  saved  in  any  case.  In  threatened  or  incipient  insanity 

a  delicate  ethical  question  may  arise,  and  each  case  must  be  judged 

on  its  own  merits.  But  it  will  generally  be  held  that  the  sacrifice- 

of  the  child  is  justifiable,  if  there  is  very  strong  ground  for  believ- 

ing  that  the  mother's  reason  will  thereby  be  saved. 
It  should  be  an  invariable  rule  that  artificial  abortion  should 

never  be  induced  without  a  preliminary  consultation.  This  is- 
necessary  for  the  protection  of  the  practitioner  himself  against  any 
possible  imputation  of  an  improper  motive. 

Choice  of  time. — If  there  is  a  choice  of  time  for  the  induc- 

tion of  abortion,  there  are  some  advantages  in  undertaking  the  opera- 
tion within  the  first  eight  or  ten  weeks  of  pregnancy,  for  then  the 

ovum  may  be  expelled  unbroken,  and  the  abortion  is  a  less  serious 
matter.  If,  however,  the  pregnancy  has  passed  beyond  the  tenth  week, 
it  is  better,  when  circumstances  permit,  to  allow  it  to  continue  as  far 
on  as  possible  toward  the  twentieth  week,  that  the  placenta  may 
become  more  readily  separable,  and  the  membranes  easier  to  puncture- 

Mode  of  operating. — Within  the  first  ten  weeks  of  preg- 

nancy, the  best  method  is  to  pass  a  sound,  and  turn  it  once  or  twice- 
froni  side  to  side  within  the  uterus,  keeping  it  rather  toward  the 
anterior  surface,  and  endeavouring  to  avoid  puncture  of  the  ovum. 
If  a  somewhat  thick  metallic  bougie  is  used  instead  of  the  ordinary 

sound,  so  that  the  internal  os  is  somewhat  dilated,  the  measure  is- 
more  likely  to  have  an  effect.  If  pains  do  not  come  on,  this- 
measure  may  be  repeated  every  day  for  several  days.  If  this  fails, 
the  cervix  may  be  dilated  with  a  tent,  or  by  tents  used  twice  in 
succession.  Such  dilatation  will  generally  call  out  uterine  action  r 
but,  if  not,  the  finger  may  be  passed  up  through  the  dilated  cervix,, 
and  the  ovum  punctured  with  a  sound. 

In  the  later  months  it  is  generally  better  to  puncture  the  mem- 
branes at  once,  since  the  ovum  is  not  likely  to  be  expelled  intact. 

For  this  purpose  a  rather  narrow-pointed  uterine  sound  may  be- 
used.  The  point  is  passed  up  to  the  internal  os,  and  directed  as 
perpendicidarly  as  possible  to  the  surface  of  the  ovum.  It  is 
then  pushed  through  the  membranes  by  a  rather  sudden  movement. 



CHAPTER  XXXII. 

THE  FOECEPS  AND  VECTIS. 

Use  of  the  Vectis. 

The  vectis  is  one  of  the  simplest  forms  of  instrument  which  can 

"be  used  for  the  extraction  of  the  head,  hut  its  use  has  been,  in general,  abandoned  in  favour  of  that  of  forceps,  which  is  found  to 
be  both  a  safer  and  more  effective  instrument. 

The  vectis  consists  of  a  handle  and  single  blade 

(Fig.  175),  having  a  cranial,  but  no  pelvic 
curve.  It  somewhat  resembles  a  single  blade 
of  a  pair  of  straight  forceps,  except  that 
the  cranial  curve  is  much  sharper,  especially 
near  the  extremity  of  the  instrument,  in  order 
to  enable  it  to  take  a  better  hold  of  the  head. 

Thus  the  tip  of  the  blade  is  inclined  at  a 
greater  angle  to  the  axis  of  the  instrument  than 
is  the  case  with  forceps.  It  is  sometimes  stated 
that  a  single  blade  of  a  pair  of  forceps  will 
answer  the  purpose  of  the  vectis  just  as  well  as 
the  vectis  itself,  but  this  is  not  the  case,  on 
account  of  the  difference  in  curvature. 

The  vectis  is  generally  said  to  act  both  as  a 

lever  and  a  tractor.  Its  essential  action,  how- 
ever, is  that  of  a  tractor  applied  to  one  portion 

only  of  the  head.  A  leverage  action  is  indeed 
called  out  when  the  vectis  is  used  in  the  man- 

ner formerly  recommended,  the  lever  being  the 
head  itself.  The  plan  recommended  was  to 

place  the  vectis-  over  the  forehead  and  occiput 

Tig.  175.-The  vectis.  alternately,  and  by  this  means  draw  down  a 

little  first  one  extremity  and  then  the  other 

■of  its  long  diameter.  In  this  action  the  opposite  end  of  the 

head  to  that  at  which  the  vectis  is  applied  is  generally  fixed  by 

friction,  and  so  forms  a  fulcrum.    The  power  is  the  traction  force 
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applied  through  the  vectis  ;  the  resistance  may  be  considered  aff 

actino-  at  the  centre  of  the  head,  which  advances  a  little  at  each 

application  of  the  vectis,  and  lies  therefore  between  the  power  and 

the  fulcrum.  This  method  of  extracting  the  head  by  drawing, 

down  first  one  extremity  and  then  the  other  is  analogous  mechanic- 

ally to  that  of  getting  a  cork  out  of  a  bottle  by  pushing  first  one 

side  and  then  the  other,  and  also  to  that  oscillatory  or  pendulum 

movement  in  extracting  by  means  of  forceps,  which  will  be  con- 
sidered hereafter.  Although  it  often  may  answer  the  purpose,  yet 

the  repeated  introduction  and  withdrawal  of  the  instrument  are  more 

likely  to  do  injiuy  than  straight  traction  with  forceps.  The  process- 
is  also  troublesome  and  often  ineffective,  since  no  great  force  can  be 

exercised.  The  use  of  the  vectis  in  this  way  has  therefore  rightly 

been  given  up. 

The  vectis  in  occipito-posterior  positions. — The  vectis 

is  now  practically  regarded  by  most  authorities  as  an  obsolete  in- 
strument.   There  is  one  condition,  however,  in  which  precisely 

that  power  is  wanted  which  the  vectis  is  able  to  exercise,  namely,, 
the  power  of  drawing  one  pole  only  of  the  head  in  any  required 

direction.    This  is  when  labour  is  arrested  or  protracted  in  occipito- 
posterior  positions  of  the  vertex,  and  the  occiput  fails  to  rotate 
forwards.    The  rotation  may  then  be  effected  either  by  a  force 
actually  directing  the  occiput  forward,  or  by  one  which  causes 
flexion,  since  it  is  through  defect  in  flexion  that  the  inclined  plane 

of  soft  parts  fails  to  turn  the  occiput  forward  as  usual  (see  pp.  174, 
175).    Both  these  indications  are  fulfilled  by  the  use  of  the  vectis. 
If  the  vectis  is  applied  over  the  occiput  and  traction  made  towards 

the  vaginal  outlet,  as  much  forward  as  possible,  first,  flexion  i& 

promoted  by  the  descent  of  the  occiput,  and,  secondly,  the  occiput 
is  directly  drawn  forward,  since  the  vaginal  outlet  is  directed 
forwards  in  reference  to  the  direction  of  the  pelvic  axis  at  the  point 
where  the  centre  of  the  head  is  lying  (see  Fig.  16,  p.  18).   I  there- 

fore consider  that  the  vectis  has  fallen  into  unmerited  disuse,  so  far 
as  regards  this  particular  case.    Even  when  called  in  to  perform 
craniotomy,  after  vigorous  efforts  to  extract  with  forceps  had  failed,. 
I  have  found  that  the  occiput  could  be  turned  forward  by  the  vectis 
with  surprising  ease,  and  that  then  extraction  by  forceps  presented 
no  difficulty  whatever.    It  is  generally  recommended  that  forceps 
should  be  applied  in  such  a  case,  and  the  head  drawn  down  in  its 
existing  position.    The  result  almost  always  is  that  the  occiput 
remains  posterior,  although,  if  the  descent  of  the  head  had  been 
effected  by  the  natural  powers,  the  occiput  would  probably  have 
rotated  forwards  at  a  late  stage.    Hence,  although  the  extraction 
may  be  successful,  yet  it  requires  more  force  than  if  the  head  had 
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been  in  the  usual  position,  and  there  is  a  much  greater  probability 
of  laceration  of  the  perineum.  When  used  in  this  way  to  draw- 

down the  occiput,  the  vectis  does  in  fact  itself  form  a  lever  as  well 
ns  a  tractor,  although  the  leverage  should  only  be  just  what  is 
necessary  to  secure  the  tractile  force.  For,  the  blade  being  single, 
the  inclined  plane  formed  by  its  distal  portion  pushes  the  bead 
toward  the  centre  of  the  pelvis,  at  the  same  time  that  the  vectis 
itself  is  pushed  against  the  pelvic  wall.  To  avoid  this  pressure  on 
the  pelvic  wall,  a  pressure  different  from  any  produced  in  forceps 
delivery,  while  downward  traction  is  made  by  the  right  hand  on 
the  handle  of  the  vectis,  the  left  hand  should  be  placed  on  the 
shank,  as  high  up  as  it  can  reach,  and  press  it  towards  the  centre  of 
the  pelvis,  or  at  any  rate  resist  the  pressure  away  from  the  centre  of 
the  pelvis  which  the  traction  calls  into  play.  The  fulcrum  of  the 
lever  here  lies  between  the  power  and  the  resistance,  and  is  formed, 
.-as  far  as  possible,  by  the  left  hand,  and  not  by  the  pelvis  or  soft 
parts.  It  is  obvious  that  the  pressure  toward  the  centre  of  the 

pelvis  exerted  upon  the  occiput  is  beneficial,  since  it  aids  in  pro- 
ducing flexion,  whenever  the  occiput  is  in  any  degree  lower  than 

the  forehead  (see  Fig.  77,  p.  169). 
The  vectis  is  introduced  in  the  same  way  as  one  blade  of  the 

forceps.  The  patient  is  placed  on  the  left  side,  the  left  hand  or 

half,  hand  is  introduced  into  the  vagina,  and  the  tips  of  the  fingers 
placed  upon  the  occiput,  just  within  the  rim  of  the  cervix,  if  the 
icervix  is  not  completely  retracted.  The  blade  is  passed  up  with  its 
.convex  side  under  cover  of  the  flexor  surface  of  the  fingers,  and  is 
thus  guided  over  the  head.  The  blade  will  generally  have  to  be 

directed  nearly  in  the  direction  of  the  sacro-iliac  synchondrosis,  or 
somewhat  in  advance  of  that  point.  It  will  be  somewhat  more 

difficult  to  pass  than  a  blade  of  the  forceps,  on  account  of  its  greater 
•cranial  curvature.  If  difficulty  is  found,  the  handle  shoidd  at  first 

be  carried  well  forward  between  the  thighs,  so  that  the  blade  passes 

almost  up  the  hollow  of  the  sacrum.  The  blade  is  then  rotated  into 

its  position  over  the  occiput,  by  depressing  the  handle,  if  the  occiput 
lies  to  the  right,  raising  it,  if  it  lies  to  the  left,  while  at  the  same 
time  the  blade  is  guided  by  the  fingers  in  the  vagina. 

It  need  scarcely  be  said  that  no  one  should  attempt  to  use  the 

vectis  in  this  way  in  occipito-posterior  positions  who  cannot  rely 

upon  his  capacity  to  diagnose  with  certainty  the  position  of  the 
head.  If  the  forehead  were  mistaken  for  the  occiput,  harm  would 

result  instead  of  good.  As  soon  as  the  occiput  has  been  brought  to 

look  somewhat  forward  instead  of  backward,  the  vectis  may  be 

removed,  and  delivery  completed  by  forceps.  If,  however,  there  is 

no  occasion  for  hurry,  it  is  well  to  allow  a  short  time  for  the  new 
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mouldin"  of  the  head  in  its  changed  position  to  tak
e  place.  Delivery 

also  may  sometimes  be  completed  by  the  natoal  p
owers,  when  once 

the  position  of  the  head  has  been  rectified.    The
re  is  one  condition  • 

in  which  the  use  of  the  vectis,  as  above  described,  i
s  not  available. 

This  is  when  the  head  is  already  distending  the  perineum,  
and  so 

close  to  the  outlet  of  soft  parts,  that  there  is  no  longer  ro
om  for  the 

combined  movement  of  rotation  with  flexion  to  be  effec
ted  by 

drawing  the  occiput  downward  and 

forward,  especially  when,  as  will 

usually  be  the  case  at  this  stage, 

the  occiput  has  rotated  backward 
into  the  hollow  of  the  sacrum.  If 

the  head  is  still  high  in  the  pelvis, 

the  vectis,  applied  over  the  occiput, 

may  fail  to  rotate  it.    For,  in  this 

case,  the  forward  inclination  of  the 
line  of  traction,  in  reference  to  the 
axis  of  the  brim,  is  but  slight,  and 

the  component  of  the  force  available 

in  producing  rotation  is  compara- 
tively small.  In  such  a  case  it  is 

better  to  draw  down  the  head  first 

with  forceps,  especially  if  it  is  still 
considerably  overlapped  by  the  edge 
of  the  os  uteri,  until  it  has  nearly 
reached  the  floor  of  the  pelvis,  and 
is  clear  of  the  os  uteri.  The  for- 

ceps may  then  be  taken  off,  and  the 
vectis  applied,  in  order  to  produce 
the  rotation,  which,  at  this  stage, 
will  rarely  fail. 

The  vectis  in  "brow  presen- 
tation.— A  much  more  rare  contin- 

gency, in  which  the  vectis  may  sometimes  be  of  use,  is  that  of  brow 

presentation.  By  applying  the  vectis  over  the  occiput,  an  attempt 
may  be  made  to  convert  the  presentation  into  a  vertex.  If  this  fails, 
the  vectis  may  be  applied  over  the  chin,  and  another  attempt  made 
to  convert  the  presentation  into  a  face  (see  p.  176). 

Fig.  176.— The  fillet. 

The  Fillet. 

The  whalebone  fillet  (Fig.  176)  was  another  instrument  intended 
to  exercise  traction  upon  one  pole  of  the  head.    It  was  in  use  at  an 
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earlier  date  than  the  forceps,  but  is  now,  with  greater  justice  than 
the  vectis,  considered  obsolete.  If  placed  over  the  chin,  it  mi-ht 
obtain  a  firm  hold,  but  would  be  likely  to  produce  premature extension.  If  placed  over  the  occiput,  it  would  be  much  more 
likely  than  the  vectis  to  slip  off.  The  fillet  is  now  worthy  of 
notice  on  one  account  only,  namely,  that  it  would  be  possible  for 
an  accoucheur  to  improvise  the  instrument  out  of  a  strip  of  whale- 

bone, in  the  unlikely  contingency  that  he  had  to  deal  with  a  case  of 
protracted  labour,  and  could  not  obtain  instruments. 

The  Forceps. 

History.  —  The  midwifery  forceps  were  invented  by  Peter 
Ohamberlen,  born  in  1601,  who,  with  his  three  sons,  long  kept  the 
invention  a  secret  for  their  own  benefit.  The  existence  of  a  secret 
method  for  saving  the  lives  of  infants  in  difficult  labour  was  first 

mentioned  in  a  pamphlet  published  in  1647.  The  invention  gradu- 
ally became  known,  but  it  was  not  until  1735  that  Chapman,  in  a 

treatise  on  midwifery,  published  a  description  and  plate  of  the 
instrument. 

The  forceps  of  Chamberlen  did  not  essentially  differ  in  mechanism 
from  the  instrument  now  known  as  the  short  straight  forceps  (Fig. 
177).  Each  blade  is  straight,  viewed  in  profile,  but  has  a  cranial 
curve  to  grasp  the  head,  the  curve  starting  immediately  from  the 
lock.  The  blades  are  fenestrated,  to  lighten  the  instrument  and 
allow  the  head  to  bulge  through  the  fenestras  ;  the  handles  are  of 
metal,  and  looped  somewhat  bke  the  handles  of  scissors.  The  lock 

of  Chamberlen's  forceps  was  formed  by  a  fixed  pivot  upon  one  blade, 
which  fitted  into  a  depression  or  mortise  on  the  other  blade.  This 
lock  had  to  be  secured  by  tape  tied  round  it,  to  prevent  the  risk  of 
the  blades  separating.  It  is,  in  fact,  the  embryo  of  the  lock  still 
used  in  French,  German,  and  some  American  forceps  (see  Fig.  178), 
in  which  the  pivot  is  surmounted  by  an  adjustable  screw,  which 

prevents  lateral  separation  at  the  lock,  and  allows  the  tightness  of 
the  lock  to  be  adjusted  by  turning  the  screw.  This  adjustable 

screw  was  first  added  by  Levret,  who  published  a  treatise  on  mid- 
wifery in  1766. 

The  lock  known  as  the  English  lock  (Fig.  177),  which  allows 

the  blades  to  be  joined  much  more  easily  than  any  other,  and  is- 

sufficiently  firm  for  all  purposes,  was  invented  by  Smellie,  who  also 

covered  the  handles  with  wood,  for  greater  convenience  in  grasping. 

Smellie's  forceps  thus  closely  resembled  the  short  straight  forceps  in 
use  up  to  the  present  day  (Fig.  177). 
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The  pelvic  curve.— The  short  forceps  are  only  cap
able  of  grasping 

the  head  when  near  the  perineum,  or  afte
r  its  descent  into  the 

cavity  of  the  pelvis.  In  order  to  grasp  the  h
ead  when  arrested  at 

or  above  the  brirn,  a  longer  instrument  is  necessary
.  Length  may  be 

attained  by  making  the  shanks  parallel  for  a  ce
rtam  distance  beyond 

the  lock  before  they  diverge  into  the  cranial  curv
e.  The  instrument 

thus  formed  constitutes  the  long  straight  forceps  (Fig.  1 79,  p. 
 546).  It 

Fig.  177. — Short  straight  forceps. Fig.  178.— Short  curved  forceps,  with 
French  lock. 

is  possible  to  apply  it  to  the  head  even  when  high  in  the  pelvis ;  and 
at  the  Kotunda  Hospital,  Dublin,  up  to  a  comparatively  recent  date, 
namely,  up  to  the  mastership  of  Dr.  G.  Johnston,  commencing  in 

1868,  this  instrument  was  in  use  even  for  the  high  forceps  opera- 
tion. A  straight  instrument  is  still  preferred  for  all  cases  by  Prof. 

Lazarewitch  of  KharkofF.  If,  however,  long  straight  forceps  are 
applied  to  the  head  at  or  above  the  brim,  the  blades  can  neither 
grasp  the  head  in  the  axis  of  the  brim,  nor  can  traction  be  made  in 

K  N 
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the  direction  of  that  axis.  For  the  axis  of  the  brim  (o  p,  Fig.  16, 
p.  18)  passes  behind  the  tip  of  the  coccyx  when  that  bone  is  in  its 
undisplaced  position,  whereas  the  resistance  of  the  perineum,  even 
when  pressed  backward  to  the  utmost,  must  push  the  shanks  of  the 
forceps  at  the  vaginal  outlet  much  further  forward  than  this  point. 

Practically  the  melinatioh  of  the  axis  of  the 
forceps  to  the  axis  of  the  brim  cannot  be  less 

than  about  20°.  In  flattened  pelves,  especially 
when  the  pelvic  inclination  is  increased,  the 

axis  of  the  brim  is  often  directed  'further 
back  than  usual,  and  the  deviation  of  straight 
forceps  from  the  desired  direction  is  then  still 
greater.  The  result  is  that,  when  traction  is 
made,  the  tips  of  the  blades,  being  posterior  to 
the  axis  in  which  the  head  has  to  move,  are 

apt  to  slip  off  the  head  posteriorly.  Also  the 
perineum  is  liable  to  be  injured  from  the  pres- 

sure made  upon  it  in  retracting  it  to  the  utmost 
extent.  The,  difficulty  thus  caused  by  the 
perineum  is  overcome  by  giving  the  forceps 
an  additional  curve,  the  pelvic  curve  (see 

Fig.  178,  p.  545,  Figs.  180,  181,  p.  550,  Fig. 
1 8  2 ,  p.  5  5 1 ) .  In  this  way  are  constituted  curved 
forceps,  long  or  short  as  the  case  may  be. 

The  invention  of  the  pelvic  curve  has  gene- 
rally been  ascribed  to  Levret,  or  to  Smellie, 

Fig.  179,-Long  straight  wn0  adoPted  i*  almost  simultaneously.    It  ap- forceps.  pears  however  to  have  been  previously  used, 

although  not  published,  by  Benjamin  Pugh,  of 

Chelmsford.  Levret's  forceps,  introduced  about  1747,  were  long 
and  powerful  curved  forceps  with  iron  handles,  and  the  French,  or 
pivot  and  mortise,  lock.  Benjamin  Pugh,  in  a  treatise  published  in 

1754,  gives  a  figure  of  his  long  curved  forceps,  closely  resembling 

the  long  curved  forceps  now  in  use,  and  states  that  he  had  invented 

them  upwards  of  fourteen  years  before,  and  was  accustomed  to  apply 
them  to  the  head  even  when  detained  above  the  brim  of  the  pelvis. 

The  long  curved  forceps  are  able  to  grasp  the  head  in  the  axis  of 

the  brim  even  when  the  head  is  arrested  quite  high  up  above  the 

brim  (see  Fig.  188,  p.  567).  But  not  only  is  their  power  of  pre- 

hension superior  to  that  of  straight  forceps,  but  they  are  much 

easier  to  apply.  For  each  blade  passes  more  readily  along  the 

genital  canal,  in  consequence  of  its  having  a  curvature  corresponding 

to  that  canal,  so  that  the  tip  of  the  blade  always  passes  in  advance. 

But  when  a  straight  blade  is  passed  along  a  curved  canal,  the  point 
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which  leads  the  way  is  not  the  tip  of  the  blade,  but  a  point  more 

towards  one  side,  and  the  introduction  is  then  not  so  easy.  The 

advantage  gained  by  long  curved  forceps  is  strikingly  shown  by  the 

diminution  of  the  proportion  of  craniotomy  cases  at  the  Rotunda 

Hospital,  Dublin,  after  their  adoption  by  Dr.  G.  Johnston.  Dr.  G. 

Johnston's  proportion  of  craniotomy  cases  was  only  3*5  per  1000, 

whereas  under  C.  Johnson  (1840—1847)  it  had  been  7'9  per  1000, 

and  under  Shekleton  (1847—1854)  it  had  been  7-2  per  1000.  It 
was  therefore  reduced  to  less  than  one-half  of  what  it  had  formerly 

been.  Similarly  in  the  Guy's  Hospital  Charity,  mainly  owing  to 
the  introduction  of  longer,  firmer,  and  more  effective  forceps,  the 

proportion  of  craniotomy  cases  was  reduced  from  3-6  per  1000  in 
the  interval  1833 — 1854  to  1*2  per  1000  in  the  interval  1854— 

1863,  and  to  the  extremely  low  proportion  of  0*7  per  1000  in  the 
interval  1863 — 1875.  The  ordinary  long-curved  forceps  will  still 
be  found  the  best  instrument,  if  an  instrument  is  wanted  for 

general  use  in  all  cases. 

Axis  traction  forceps. — The  ordinary  long  curved  forceps  have  the 
disadvantage  that  the  direction  of  traction  is  apt  not  to  be  that  in 
which  the  head  is  grasped,  and  in  which  it  has  to  advance,  but  one 
inclined  more  anteriorly.  When  the  handles  are  held  in  one  hand 
this  is  indeed  inevitable,  since  the  line  of  traction  must  necessarily 
be  a  straight  line  from  the  centre  of  the  head  to  the  point  at  which 

the  handle  is  held.  This  line  will  make  an  angle  of  from  22°  to 
25°  with  the  axis  of  the  brim,  if  the  pelvic  curve  of  the  forceps 
does  not  exceed  35°,  and  the  forceps  are  held  near  the  end  of  the 
handles.  If  the  forceps  are  grasped  at  the  lock,  the  deviation  is 
somewhat  less.  The  deviation  of  the  line  of  traction  from  the  right 
direction  is  therefore  slightly  greater  than  in  the  case  of  long 
straight  forceps.  The  consequence  of  this  is  that  rather  less  than 

one-tenth  of  the  tractile  force  exercised  is  lost  as  regards  its  effect 
in  causing  advance  in  the  axis  of  the  brim,  and  a  useless  and  inju- 

rious pressure  is  exercised  on  the  anterior  pelvic  wall,  equal  to 
more  than  two-fifths  of  the  tractile  force.*  The  latter  effect  seems 
to  be  of  more  importance  than  the  former,  since  the  ratio  to  the 
traction  exercised  is  more  than  four  times  as  great,  and,  moreover,  the 
loss  of  one-tenth  of  the  force  in  ordinary  cases  is  not  of  much  con- 

sequence, since  there  is  usually  a  sivfficient  reserve  of  power  which 
may  be  put  into  action. 

It  will  be  shown,  however,  hereafter,  that  by  the  use  of  two  hands  in 
traction  the  force  exercised  may  be  made  to  act  accurately  in  the  axis 

*  The  exact  proportion  in  the  former  case,  taking  the  angle  as  25°.  is  1  —  cos  25°  or 
•0936922,  in  the  latter,  sin.  25°  or  '4226183.  •*».«« 

N  N  2 
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of  the  brim,  a  fact  which,  has  been  rather  overlooked  by  the  advocates 
of  axis-traction  forceps. 

To  avoid  the  disadvantage  of  an  incorrect  direction  of  traction,  a 
third  or  perineal  curve  has  been  added  to  the  forceps,  so  as  to  make 
the  shanks  and  handles  curve  backward  again  round  the  perineum 
until  the  part  of  the  handles  to  which  traction  is  applied  either 
approximates  more  or  less  to  the  axis  of  the  blades  or  lies  exactly  in 
that  axis.  In  the  latter  case  traction  can  be  made  precisely  in  the 
axis  of  the  brim,  or  of  any  other  part  of  the  pelvis  in  which  the  head 
may  lie.  By  the  axis  of  the  blades  must  be  understood  the  axis  of 
the  extremities  of  the  blades,  since  it  is  by  this  part  of  them  that 
the  propulsive  force  is  mainly  applied  to  the  head. 

A  slight  inverted  curve  has  been  given  to  the  shanks  of  the  forceps 
by  various  authorities,  of  whom  the  earliest  appears  to  have  been  Dr. 

Kobert  Wallace  Johnston,  who  published  a  "  System  of  Midwifery  " 
in  1769.  Hubert,  in  1860,  bent  the  handles  of  his  forceps  back 
almost  at  right  angles  till  their  extremities  nearly  reached  the  axis 
of  the  blades.  Aveling,  in  1868,  introduced  forceps  with  the  handles 

curved  backward,  so  that  the  whole  instrument  has  a  sigmoid  shape. 
The  inverted  curve  is  not,  however,  carried  far  enough  to  meet  the 
axis  of  the  blades.  Morales  of  Belgium,  in  1871,  gave  an  inverted 
curve  to  the  shanks  and  first  part  of  the  handles,  finishing  the  handles 
with  a  straight  portion.  In  this  case  also,  the  inverted  curve  was  not 
carried  far  enough  to  meet  the  axis  of  the  blades.  Tarnier,  in  1877, 

introduced  his  now  well-known  axis-traction  forceps  (Fig.  190, p.  577). 
In  these,  for  the  first  time,  the  cross-bar  by  which  traction  is  made  lies 
accurately  in  the  axis  of  the  blades,  and  a  new  principle  is  also  intro- 

duced, namely  to  make  the  traction,  not  by  the  handles  of  the  prehensile 
blades,  but  by  traction  rods  jointed  to  them  in  a  line  with  their  axis. 

Tarnier's  forceps  first  called  general  attention  to  the  principle  of  axis- 
traction,  and  various  modifications  of  them  have  since  been  introduced.* 

Mechanical  action  of  forceps. — It  is  frequently  stated  that 
the  action  of  forceps  is  threefold,  namely  that  of  a  tractor,  a  lever,  and 
a  compressor.  The  essential  action,  however,  is  that  of  a  tractor  only. 
To  carry  out  this  action  it  is  essential  that  the  instrument  shoidd  be 
so  constructed  as  to  be  capable  of  maintainiiig  a  firm  hold  of  the  head 

without  slipping.  The  two  blades  of  the  forceps  also  form  a  double 

lever  like  a  pair  of  scissors,  the  fulcrum  being  at  the  lock.  The 

action  of  the  double  lever  is  to  compress  the  head.  This  compression 

of  the  head,  however,  is  not  one  of  the  objects  aimed  at  in  the  use 

of  forceps,  but  is,  on  the  contrary,  generally  injurious,  and  should 

•  For  historical  sketches  of  the  various  forms  of  forceps,  see  Tamier,  "  Description 
de  deux  nouveaux  Forceps,"  Paris,  1877 ;  and  Aveling,  "  The  Curves  of  Midwifery 
Forceps,  their  Origin  and  Use."   Obstet.  Trans.,  Vol.  XX. 
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only  be  carried  so  far  as  is  necessary  to  secure  a  firm  hold.  For  the 
blades  of  the  forceps  being  generally  applied  at  the  sides  of  the 
pelvis,  or  nearly  so,  the  compression  of  the  head  in  the  transverse 
diameter  of  the  pelvis  tends  to  bulge  it  out  in  the  conjugate  diameter 
of  the  pelvis,  where  there  is  generally  least  room  for  it.  It  is  only 
therefore  in  the  comparatively  rare  cases  of  transverse  contraction  of 
the  pelvis  that  the  action  of  the  forceps  as  a  compressor  is  directly 
advantageous.  Besides  the  double  leverage  causing  compression, 
another  kind  of  leverage  may  be  exercised,  not  when  simple  traction 
is  used  with  forceps,  but  only  when  an  oscillatory  or  pendulum 
movement  is  made  with  the  handles,  the  head  being  grasped  tightly 
enough  to  form  an  immovable  mass  with  the  two  blades.  In  this 

case  the  lever  is  formed,  not  by  one  blade  of  the  forceps,  but  by  the 
whole  mass  of  the  head  with  the  two  blades.  It  will  be  seen  here- 

after that  the  oscillatory  movement  in  traction  is  not  generally 
desirable,  though  recommended  by  many  authorities. 

Requirements  of  good  forceps. — In  the  days  when  the 
application  of  forceps  was  looked  upon  as  a  grave  operation,  not  to 
be  lightly  undertaken,  many  obstetricians,  especially  English  obste- 

tricians, deliberately  chose  a  weak  instrument,  that  they  might  not 
be  tempted  to  exert  too  much  power  with  it.  Hence  forceps  with 
short  handles,  and  thin  shanks  and  blades,  were  much  in  use.  In 
France,  on  the  contrary,  the  pattern  of  Levret's  forceps  was  exten- 

sively followed,,  and  the  instrument  was  made  strong,  with  long 
handles.  A  weak  instrument  is,  however,  really  more  dangerous  to 
the  mother  and  child  than  a  strong  one.  If  the  handles  are  not 
long  enough,  and  the  shanks  and  blades  stiff  enough,  to  maintain  the 
hold  on  the  head  under  strong  traction,  the  blades  slip  off  the  head, 
and  diverge  at  their  widest  part,  thus  causing  pressure  on  the  lateral 
pelvic  walls.  At  the  same  time  the  tips  of  the  blades,  as  they  slip 
off,  are  liable  to  injure  the  head,  and  possibly  even  the  maternal 
soft  parts,  if  they  slip  off  anteriorly.  Good  forceps,  therefore,  should 
have  moderately  long  handles  (not  less  than  five  inches  from  the 
lock)  and  should  be  as  stiff  as  possible.  The  quality  of  stiffness 
should  be  tested  by  holding  the  handles  firmly  together,  and  trying 
how  far  the  tips  of  the  blades  can  be  separated  by  the  finger  and 
thumb.  The  advantage  to  be  gained  by  stiffness  is  only  limited  by the  consideration  that  the  blades  must  not  be  made  so  thick  as  to 
occupy  too  much  space  in  the  pelvis.  In  the  shanks  a  little  extra 
thickness  of  metal  may  be  employed  without  any  drawback.  The 
cranial  curve  should  be  of  medium  sharpness,  so  that  the  elongated 
Head  oi  average  size  may  be  grasped  uniformly,  and  not  excessively 
compressed  either  at  its  centre  or  at  its  extremities.  A  curve 
equivalent  to  the  arc  of  a  circle  nine  inches  in  diameter  is  found 
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to  be  generally  the  beat.  If  the  curve  is  too  sharp,  the  forceps  are 
more  difficult  to  introduce,  if  it  is  too  flat  they  are  more  apt  to  Blip 
off  the  head,  and,  in  both  cases,  the  head  is  unequally  compressed. 
The  tips  of  the  blades  should  be  about  an  inch  apart  when  the 
handles  are  closed,  that  they  may  not  be  liable  to  injure  the  head  or 
neck  by  their  pressure.  The  outside  measurement  across  the  blades 

at  their  widest  part  should  not  be  greater  than  3§  inches.  The 

measurement  is  of  course  increased  somewhat  beyond  this  magni- 
tude when  the  forceps  are  in  use,  if  either  the  head  is  too  large  to 

allow  the  handles  completely  to  close,  or  the  blades  and  shanks  yield 
somewhat  under  the  traction  exerted. 

Fig.  180.— Simpson's  forceps.  Kg.  181— Barnes'  forceps. 

In  long  curved  forceps,  the  length  should  be  sufficient  to  allow 

the  head  to  be  grasped  even  when  arrested  above  the  brim,  without 

its  being  necessary  to  introduce  the  lock  within  the  soft  parts  of  the 

yulva,  and  so  run  the  risk  of  pinching  the  mucous  membrane.  A 

length  of  about  9|  inches  from  the  lock  is  sufficient  for  all  cases. 

If  the  length  is  increased  beyond  this,  the  quality  of  stiffness  is  im- 

paired without  any  corresponding  advantage.  The  pelvic  curve  should 

not  be  greater  than  is  necessary  to  allow  the  head  to  be  grasped 

above  the  brim  in  the  right  direction.  Any  increase  of  curve  beyond, 

this  renders  the  direction  of  traction  more  faulty.  A  curvature  of 

not  more  than  35°  in  all  is  quite  sufficient  (see  Fig.  182,  p.  551). 
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Varieties  of  long  curved  forceps. — A  great  variety  of 
patterns  of  long  curved  forceps  has  been  introduced.    Of  these  the 

best  known  in  this  country  are  Simpson's  forceps  (Fig.  180),  and 
Barnes'*  (Fig.  181).    Simpson's  forceps  have  the  most  comfortable 
handles,  the  flanges  below  the  lock  (see  Fig.  180)  affording  an 
excellent  hold  for  the  index  and  middle  fingers.    On  the  other  hand 
they  are  scarcely  long  enough 
for  all  cases  in  which  the 

head  is  high  above  the  brim. 

Barnes'  forceps  have  a  more 
suitable  length,  though  in 
some    recent    patterns  the 
length  is  carried  to  excess. 
The  two  figures  are  drawn  to 
the  same  scale  and  show  the 

difference  in  length.  The 

loop  above  the  lock  (see  Fig. 

181),  is  also  a  great  advan- 
tage.   It  allows  the  left  hand 

to  grasp  the  forceps  high  up, 
the  index  finger  being  passed 
through  the  loop  (see  Fig.  188, 
p.  567).    This  is  a  gain,  as 
will  be  seen  hereafter,  with 
a  view  to  axis  traction.  The 

expansion  of  the  shanks  at 

this  point  also  aids  in  guiding 
the  blades  into  conjunction, 
as  they  are  being  locked.  An 
excellent  form  of  forceps  is 

a  combination  of  Simpson's 
handles  with  the  blades  and 

shanks  of  Barnes'  forceps,  in- 
cluding the  loop  above  the 

lock  for  the  insertion  of  the 
index  finger  (see  Fig.  182). 

With  this  instrument,  when  two  hands  are  used,  the  index  finger of  the  left  hand  may  be  passed  through  the  loop,  or  two  fingers may  be  placed  upon  the  flanges,  according  to  cimunstances.  When 
one  hand  is  used  the  index  and  middle  fingers  may  be  placed  upon the  flanges,  and  a  firmer  hold  thus  obtained  than  when  the  handles 
are  merely  grasped  by  their  sides.    The  cross  pattern  on  the  wooc{ 

ar'e Sreffin *  «^  to  that  of  Lever's  forceps,  except  that  the  handles 

J 

Fig.  182.— Long  curved  forceps.   Pattern  re- commended by  the  Author. 
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with  which  the  handles  of  Barnes'  forceps  are  usually  made,  with 
the  idea  that  it  makes  the  grasp  more  secure,  should  be  avoided,  since 
it  only  serves  to  abrade  the  hands. 

If  the  handles  of  the  forceps  are  very  short,  the  operator  cannot 
compress  the  head  firmly  enough  by  grasping  them  to  enable  the 
blades  to  maintain  their  hold.  If  the  hold  on  the  head  is  main- 

tained at  all,  when  the  resistance  is  considerable,  it  is  because 
divergence  of  the  blades  at  their  widest  parts  is  prevented  by  pres- 

sure against  the  pelvic  wall.  Some  obstetric  authorities  have 
deliberately  set  themselves  to  design  forceps  with  which  the  com- 

pression of  the  head  shall  be  exercised  by  the  pelvis,  and  not  by 

the  operator.  Thus  in  Assalini's  forceps,  which  at  one  time  were 
used  by  many,  the  blades  and  handles  are  parallel  and  do  not  cross, 
so  that  practically  no  compression  can  be  exercised  by  the  handles. 
The  straight  forceps  of  Lazarewitch,  with  parallel  blades,  are  made 

on  the  same  principle.  It  seems  obvious,  however,  that  the  pres- 
sure thus  exercised  on  the  pelvic  walls  by  the  wedge-like  action  of 

the  diverging  forceps-blades  is  entirely  unnecessary  and  liable  to*  be 
injurious.  It  is  much  better  that  the  pelvis  should  be  subjected 
only  to  so  much  pressure  as  is  inevitable  in  the  passage  of  the  head, 
and  that  the  compression  should  be  exercised  by  the  operator,  who 
can  then  estimate  what  force  he  is  exerting,  and  limit  it  to  that 
amount  which  is  necessary  to  maintain  his  grasp  of  the  head. 

Forceps  with  parallel  blades  are  also  more  difficult  to  adjust.  More- 
over, if  the  pelvis  happens  to  be  wide  in  its  transverse  diameter, 

although  contracted  in  the  conjugate,  considerable  divergence  of  the 

blades  at  their  widest  part  will  be  allowed,  and  they  are  then  liable 

to  slip  off  the  head.  All  forceps  should  therefore  bave  crossing  and 

not  parallel  blades,  and  the  handles  should  be  fairly  long.  Excessive 

compression  of  the  head  is  best  avoided  by  allowing  an  internal 
measurement  of  not  less  than  three  inches  between  the  blades  at  their 

widest  part,  when  the  handles  are  closed,  and  one  of  not  much  less 
than  an  inch  between  the  tips  of  the  blades. 

Disadvantages  and  advantages  of  straight  forceps. — 

It  has  already  been  explained  that,  when  the  head  is  arrested  at 

or  above  the  brim,  it  is  impossible  with  straight  forceps  of  any 

length  either  to  grasp  the  head,  or  to  make  traction,  in  the  right 

axis,  because  the  coccyx  and  perineum  force  the  handles  forward  (see 

pp.  545,  546).  In  the  high  forceps  operation,  therefore,  there 
 is 

no  question  of  the  superiority  of  the  long  curved  forceps  over  any 

form  of  straight  forceps,  and  the  statistics  of  the  Eotunda  Hospital, 

Dublin,  already  quoted  (seep.  547),  are  sufficient  to  demo
nstrate 

tbis  superiority.  Moreover,  since  the  pelvic  axis  is  nearly  straig
ht 

for  the  first  part  of  its  course,  there  are  many  cases  in  which  th
e 
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head  has  entered  the  pelvic  cavity,  and  which  would  be  generally 
classed  as  cases  of  the  low  forceps  operation,  in  which  almost  the 
same  degree  of  disadvantage  as  to  direction  attends  the  use  of 
straight  forceps,  because  the  proper  direction  of  traction  is  still  the 
axis  of  the  brim  (see  Fig.  16,  p.  18),  and  in  which  curved  forceps 
have  therefore  the  superiority.  It  is  only  after  the  centre  of  the 
head  has  passed  the  central  plane  of  the  pelvis,  that  straight  forceps 
can  grasp  the  head  exactly  in  the  right  direction.    When  it  has 

Fig.  183.— Short  forceps  applied  to  head  in  occipitoanterior  position (After  Tyler  Smith.) 

done  so,  the  head  will  be  already  almost  beginning  to  distend  the 
perineum,  especially  if  it  has  become  much  elongated  by  moulding 
and  by  formation  of  the  caput  succedaneum  (see  Fig.  183.) 

The  only  straight  forceps  much  used  in  this  country  are  the  short 
straight  forceps  (Fig.  177,  p.  545),  in  which  the  bow  of  the  blades 
springs  directly  from  the  lock,  without  any  straight  portion  of  shank 
These  are  adapted  only  for  those  cases  of  the  low  forceps  operation 
in  which  the  head  is  resting  on  the  perineum,  or  its  centre  at  any rate  is  below  the  central  plane  of  the  pelvis.    But  even  in  these 
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cases,  the  wide  expansion  of  the  hlades,  springing  directly  from  the 
lock,  is  apt  to  endanger  the  perineum  (Fig.  183,  p.  553),  while,  if  the 
long  curved  forceps  are  used,  the  shanks  lie  further  forward,  out  of  the 
way.  Moreover,  the  greater  facility  of  passing  the  blade  of  curved 
forceps,  owing  to  its  pelvic  curve  corresponding  to  the  curve  of  the 
genital  canal  (see  pp.  546,  547),  is  quite  manifest  even  in  the  low 
forceps  operation.  There  is  a  further  advantage  in  using  the  long 
curved  forceps  for  all  cases,  in  that  the  operator  is  spared  the  necessity 
of  carrying  in  his  bag  a  pair  of  straight  forceps  in  addition. 

Straight  forceps,  have,  indeed,  a  few  counterbalancing  advantages. 
In  the  first  place,  when  the  head  is  near  the  outlet,  the  operator  can 
make  traction  exactly  in  the  axis  of  the  plane  of  the  pelvis  in 
which  the  centre  of  the  head  is  lying,  by  simply  pulling  in  the 
line  of  the  handles,  whereas,  with  curved  forceps,  this  can  only  be 
effected  by  a  combined  use  of  the  two  hands,  as  will  hereafter  be 
explained.  In  the  second  place,  if  it  is  desired  to  rotate  the  head, 
this  can  be  done  by  merely  rotating  the  handles  on  their  own  axis. 
With  curved  forceps,  the  head  could  only  be  rotated  by  timiing  the 
instrument  round  so  that  its  pelvic  curve  is  in  the  reverse  direction 
of  that  of  the  genital  canal,  and  it  would  then  become  more 
inconvenient  than  straight  forceps. 

Neither  of  these  points,  however,  is  often  of  much  practical 
importance.  As  regards  the  first,  when  the  head  is  passing  the 
outlet,  it  is  no  great  disadvantage  to  have  the  direction  of  traction 
inclined  somewhat  anteriorly  as  regards  the  pelvic  axis.  On  the 

contrary,  it  may  sometimes  even  be  an  advantage.  For  it  is  found 

that,  in  extraction  by  forceps,  the  risk  of  laceration  is  much  greater 

to  the  perineum  and  posterior  vaginal  wall  than  to  the  anterior 

vaginal  wall.  Thus,  vesico-vaginal  fistulse  very  rarely  result  from 

forceps  delivery  undertaken  betimes,  but  much  more  frequently 

from  labour  having  been  left  too  long  unassisted.  Again,  when  the 

head  is  near  the  outlet,  the  natural  expulsive  force  is  inclined,  in 

reference  to  the  pelvic  axis,  toward  the  posterior  wall  of  the  genital 

canal.  If,  therefore,  traction  is  made  in  conjunction  with  the  pains, 

its  direction  ought  to  be  inclined  somewhat  anteriorly,  that  the 

resultant  of  the  two  forces  may  act  nearly  in  the  direction  of  the 

pelvic  axis  at  the  point  where  the  centre  of  the  head  is  lying  (see 

Fig.  16,  p.  18).  .     i  • 

As  regards  the  second  point,  it  is  not  usually  desirable,  m 

occipito-posterior  positions,  to  attempt  to  rotate  the  head  actively 

with  the  forceps.  The  only  condition  in  which  such  rotation 
 is 

desirable  is  in  face  presentations,  when  the  chin  remains  posterio
r 

(see  pp.  21 8,  583)  and  extraction  by  forceps  becomes  neces
sary.  This 

is  the  only  instance  in  which  straight  forceps  have  a  decide
d 



ADVANTAGES  OF  STRAIGHT  AND  CURVED  FORCEPS.  555 

advantage  over  curved  forceps,  if  the  blades  are  applied  to  the  sides 

of  the  face.  Its  occurrence,  however,  is  so  rare  that  it  is  hardly- 

worth  while  for  practitioners  in  general  to  carry  straight  force]  is 

always  with  them,  with  a  view  to  their  use  in  this  contingency. 

There  are  some  cases,  also,  in  which  the  head  is  arrested  near  the 

outlet,  and  the  usual  internal  rotation,  bringing  the  occiput  forward, 

has  failed  to  take  place.  In  these,  straight  forceps  may  be  applied 

to  the  sides  of  the  head,  and  so  used  as  to  assist  the  rotation  of  the 

long  diameter  of  the  head  into  the  antero-posterior  diameter  of  the 

pelvis.  The  same  effect,  however,  may  be  produced  by  curved 

forceps,  if  these  are  applied  diagonally  as  regards  the  pelvis,  the 

upper  blade  being  more  anterior  than  the  lower,  if  the  head  lies  in 

the  first  or  left  occipito-anterior  position.  The  blades  will  then 

grasp  the  head,  if  not  exactly  at  the  sides,  yet  with  some  approxima- 
tion to  this  position ;  and,  as  the  head  rotates,  the  blades  will  be 

turned  toward 'the  sides  of  the  pelvis,  and  the  handles  will  turn 
forward.  Moreover,  by  carefully  sweeping  the  handles  toward  the 
front,  a  greater  leverage  for  rotation  of  the  head  can  be  exercised  by 
curved  than  by  straight  forceps.  The  only  case,  therefore,  in  which 
straight  forceps  have  a  decided  advantage  being  one  of  such  rare 

occurrence,  it  is  better  for  practitioners  in  general  to  accustom  them- 
selves to  use  a  single  pair  of  forceps  for  all  ordinary  cases,  both  of 

the  low  and  high  forceps  operation,  and  so  learn  to  rely  more  upon 
their  instrument  aud  acquire  greater  dexterity  in  its  use.  It  will  be 

seen,  however,  hereafter  that  axis-traction  forceps  have  a  superiority 
in  some  difficult  cases  of  the  high  forceps  operation. 

The  pelvic  curve  should  not  amount  to  more  than  from  30°  to  35° 
in  all.  If  the  curve  is  increased  beyond  the  necessary  amount,  the 
deviation  of  the  line  of  traction  from  the  correct  direction  is 

increased,  and  then  both  the  loss  of  power  and  the  useless  and 
injurious  pressure  on  the  anterior  pelvic  wall  are  increased  more 
than  in  proportion  to  the  deviation.  In  the  forceps  shown  in 

Fig.  178,  p.  545,  the  pelvic  curve  is  too  great,  amounting  to  about 

49°  ;  and  the  same  is  true  of  many  foreign  patterns  of  forceps. 

Application  of  Forceps. 

The  indications  for  the  use  of  forceps  under  various  circumstances 
have  been  already  discussed.  Certain  conditions  are,  however,  neces- 

sary in  all  cases.  These  are  that  the  membranes  should  be  ruptured, 
that  the  os  uteri  should  either  be  fully  dilated,  or  at  any  rate  sulli- 
ciently  so  to  allow  the  blades  to  be  passed  through  it  without  diffi-  - 
culty,  and  that  a  catheter  should  first  be  passed,  to  make  sure  that 
the  bladder  is  emptied.    The  rectum  should  also  be  empty.  The 
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blades  should  bo  warmed  to  a  comfortable  temperature  in  hot  water, 
lubricated  with  oil,  and  great  care  should  be  taken  to  make  sure 
that  they  are  perfectly  clean  and  free  from  any  septic  material.  To 
this  end  it  is  a  good  plan  not  merely  always  very  carefully  to  clean 
and  disinfect  the  instrument  after  use,  but  to  add  a  little  permanga- 

nate of  potash  or  other  disinfectant  to  the  hot  water  with  which  the 
blades  are  warmed.  The  disinfection  is  thus  repeated  at  the  last moment. 

Position  of  the  'patient. — On  the  Continent,  and  in  America,  it  is 
usual  to  place  the  patient  in  the  lithotomy  position  at  the  edge  of 
the  bed  ;  in  this  country  she  is  kept  in  the  usual  left  lateral  posi- 

tion, the  hips  being  merely  brought  near  to  the  edge  of  the  bed,  the 
knees  drawn  up  toward  the  abdomen,  and  the  head  and  shoulders 
directed  toward  the  opposite  side  of  the  bed,  so  that  the  trunk  lies 
transversely.  The  latter  position  involves  much  less  disturbance  of 
the  patient,  and  has  a  great  advantage  in  point  of  delicacy.  It  also 
allows  the  application  of  the  forceps  and  the  use  of  traction  quite  as 
well,  and  indeed  better.  For,  with  the  lithotomy  position,  the  hips 
must  quite  overhang  the  edge  of  the  bed,  otherwise  there  is  not 

room  sufficiently  to  depress  the  handles  in  the  high  forceps  opera- 
tion, and  such  a  position  may  be  difficult  to  maintain.  The  litho- 
tomy position  is  more  convenient  only  at  the  last  stage  of  extrac- 
tion, when  the  handles  of  the  forceps  have  to  be  carried  forward 

over  the  abdomen.  Even  this  movement  may  be  accomplished 

equally  well  with  the  lateral  position  if  the  knee  is  raised  by  the 
nurse  or  other  assistant  (see  Fig.  189,  p.  571).  The  mode  of 

making  axis-traction  with  ordinary  forceps,  to  be  hereafter  described 

(see  p.  567),  is  also  much  more  difficult,  if  not  impossible,  to  carry 

out,  when  the  patient  is  in  the  dorsal  position.  The  lateral  posi- 
tion is,  therefore,  to  be  preferred.  The  application  is  easier  if  the 

hips  are  brought  quite  to  the  edge  of  the  bed,  because  then  there  is 

plenty  of  room  to  depress  the  handle  while  passing  the  upper  blade. 

This  is  not,  however,  essential,  as  will  be  seen  hereafter,  and,  if  the 

patient  is  nervous,  it  is  possible  to  apply  the  forceps  without 
changing  her  position. 

Ancesthesia, — If  the  labour  is  being  conducted  without  anesthesia, 

there  is  an  advantage  in  avoiding  an  anesthetic  for  the  application 

of  forceps.  For  any  anesthetic  diminishes  the  force  of  the  pains 

which  would  otherwise  act  in  conjunction  with  the  tractile  lorce. 

Moreover,  for  the  application  of  the  forceps  the  anesthesia  must  be 

either  short  of  the  stage  which  completely  abolishes  self-control,  or 

must  be  pushed  nearly  to  the  full  surgical  degree.  An  attempt  to 

apply  forceps  in  the  stage  of  rigidity  and  spasm  might  cause  injury
. 

If  the  anesthetic  is  to  be  given  to  the  full  surgical  degree,  there 
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should  of  course,  as  in  any  other  surgical  operation,  be  a  skilled 
administrator,  who  devotes  himself  to  this  duty  alone.  Generally, 
the  application  of  the  blades  does  not  cause  much  pain  in  skilled 
hands.  If,  therefore,  chloroform  is  being  given  during  the  labour, 
it  may  be  continued  during  tbe  application  of  the  blades  to  the 
extent  of  deadening  pain  without  quite  abolishing  self-control,  and 
may  be  given  to  somewhat  greater  degree  when  traction  is  made. 

If  Junker's  inhaler  is  being  used,  the  patient  may  be  allowed  to 
work  the  pump  herself,  since  she  will  leave  off  working  it  before 
becoming  deeply  narcotised.  If,  however,  the  patient  is  very  ner- 

vous and  difficult  to  control,  especially  if  she  is  a  primipara  in 
whom  there  is  danger  of  the.  perineum  being  ruptured,  there  is  a 
great  advantage  in  having  an  assistant  to  administer  the  anaesthetic 
and  in  having  it  given  to  a  pretty  full  extent  at  the  final  stage  of 
extraction,  since  otherwise  a  sudden  movement  at  the  height  of  a 
pain  may  render  it  impossible  for  the  operator  to  prevent  a  rupture. 

Introduction  of  blades. — In  straight  forceps  the  two  blades  are 
exactly  alike,  and  it  is  therefore  of  no  consequence  which  blade  the 
operator  takes  up  first.  With  curved  forceps  he  must  select  the 
upper  or  lower  blade.  With  the  lock  made  as  it  usually  is  made, 
it  is  better,  both  with  straight  and  curved  forceps,  to  introduce  the 
lower  or  left  hand  blade  first.  With  curved  forceps,  if  an  inex- 

perienced operator  feels  at  first  any  doubt  which  blade  is  the  lower 
and  Avhich  is  the  upper,  he  should  lock  the  blades  together  and 
hold  them  in  a  position  similar  to  that  which  they  are  to  occupy 
when  applied  to  the  head,  noticing  that  the  concavity  of  the  pelvic curve  of  the  forceps  must  look  forwards. 

In  the  application  of  short  straight  forceps,  most  of  the  older 
authorities  direct  that  the  blades  are  to  be  applied  to  the  aides  of 
the  head,  towards  whatever  part  of  the-  pelvis  these  may  look Many  have  considered  it  essential  that  an  ear  should  be  felt  before 
the  blades  are  introduced,  that  the  exact  position  may  be  determined. The  blades,  however,  pass  so  much  more  readily  at  the  sides  of  the pelvis  than  in  any  other  direction,  that  even  those  who  endeavour  to place  hem  at  the  sides  of  the  head  are  very  liable,  in  point  of  fact  o apply  them  more  in  reference  to  the  sides  of  the  pelvis  AccordSlt 
it  is  now  the  usual  plan,  even  if  straight  forceps  are  used,  not  to  „ much  regard  to  the  position  of  the  head,  but  apply  the  blades  one at  each  side  of  the  pelvis.    In  the  case  of  the  long  curved  forceps it  „  generally  taught  that  the  blades  should  be  applied  a  t] e  shies of  the  pelvis,  without  regard  to  the  position  of  the  head 

The  position  of  the  head  shoidd,  however,  be  exactly  determined in  the  first  instance,  not  so  much  that  any  great  difference  S  Z posuaon  of  the  blades  should  be  aimed  at  in^Lequ^  but  ratW 
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that  the  operator  may  he  made  aware  of  any  unusual  position,  such 
as  a  diagonal  or  nearly  transverse  position  of  the  long  diameter  near 
the  outlet,  or  an  occipito-posterior  position,  which  involves  an 
increased  risk  of  rupture  of  the  perineum.  The  ear  cannot  generally 
he  felt  when  the  head  is  strongly  flexed  and  much  elongated  with- 

out putting  the  patient 
to  considerahle  pain. 

Feeling  the  ear,  more- 

over, is  quite  unneces- 
sary for  the  diagnosis 

of  the  exact  position. 
This  may  he  made  out 
with  certainty  from  the 
sutures  and  fontanelles, 
or  from  the  sntures 

alone,  if  the  fontanelle 
within  reach  is  lost  in 

the  caput  succedaneum 
(see  p.  185). 

In  the  directions 

which  follow,  it  will 
he  assumed  that  long 

curved  forceps  are  used. 
The  mode  of  introduc- 

tion is,  however,  iden- 
tical for  short  straight 

forceps,  except  that  the 
handle  of  each  blade 
has  not  to  he  held  so 
far  forward  (see  Fig. 

1 84) .  Such  forceps  are 
of  course  not  to  he 
used  unless  the  head  is 

Kg.  184.— Introduction  of  the  first  or  lower  blade  of  close  to  the  outlet,  as 
short  straight  forceps.    (After  Tyler  Smith.)  shown  in  Fig.  184. 

When  the  head  is 

close  to  the  outlet,  and  the  usual  rotation  has  taken  place, 
the  blades,  if  aj>plied  exactly  at  the  sides  of  the  pelvis,  will 

grasp  the  head  nearly  at  its  sides,  or  in.  an  only  slightly 
diagonal  position.  The  sides  of  the  pelvis  may  in  this  case  be 
followed  exactly  in  adjusting  the  blades.  If,  however,  the  head  is 
higher  in  the  pelvis,  and  its  long  diameter  diagonal,  or  if  it  has 
descended  quite  to  the  outlet,  and  the  long  diameter  remains 

diagonal  from  faihu-e  of  rotation,  there  is  a  slight  advantage  in 
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attending  somewhat  to  the  position  of  the  head  in  adjusting  the 
forceps.  Suppose,  for  instance,  that  the  head  lies  in  the  first  or  left 
occipitoanterior  position.  Each  blade  may  be  passed  up  at  the  side 
of  the  pelvis,  in  the  position  in  which  it  is  found  to  glide  up  most 
readily.  But,  in  adjusting  the  blades  for  locking,  the  upper  blade 
may  be  brought  slightly  anterior  to  tbe  middle  line,  and  the  lower 

blade  slightly  posterior  (see  Fig.  187,  p.  562).  This  will  cause  the 
handles  (of  curved  forceps)  to  incline  somewhat  downwards,  or  to  the 

patient's  left  side.  Then,  as  the  head  is  drawn  down  in  the  grasp 
of  the  forceps,  and  the  usual  internal  rotation  takes  place,  the 
handles  will  first  rotate  to  the  front,  and  then  probably  somewhat 
over  toward  the  right  side.  For  the  blades  will  have  grasped  the 
head  somewhat  diagonally,  though  not  quite  so  much  so  as  if  they 
had  been  adjusted  at  first  precisely  at  the  sides  of  the  pelvis. 
Similarly,  if  the  head  lies  in  the  second  or  right  occipitoanterior 
position,  the  upper  blade  may  be  brought  slightly  posterior  to  the 
middle  line  in  adjusting  the  forceps,  and  the  lower  blade  slightly 
anterior.  If,  however,  any  inexperienced  operator  feels  any  un- 

certainty in  the  diagnosis  of  the  position  of  the  head,  or  if  it  is 
obscured  by  the  caput  succedaneum,  he  may,  without  any  dis- 

advantage of  consequence,  regard  only  the  sides  of  the  pelvis  in adjusting  the  blades. 

In  the  high  forceps  operation,  when  the  head  is  at  or  above  the 
brim,  it  is  generally  taught  that  the  blades  are  to  be  applied  at  the 
sides  of  the  pelvis,  but  some  American  authorities  have  advised  that 
they  should  be  applied  at  the  sides  of  the  head.  Such  a  recomnien 
dation  is  not  easy  to  carry  out.  For  in  the  flattened  pelvis  the  long dimeter  of  the  head  is  generally  almost  transverse,  and  the  sacral 
promontory  forms  a  great  obstacle  to  passing  the  blade  of  the  forceps over  the  side  of  the  head  which  lies  posteriorly.  Moreover  if  the 
blades  could  be  applied  anteriorly  and  posteriorly,  or  nearly 'so,  the- advantage  of  the  pelvic  curve  of  the  forceps  would  be  lost,  and  this 
curve  would  become  an  absolute  inconvenience,  being  directed toward  the  lateral  pelvic  wall. 

The  best  plan  is  to  foUow  the  same  rule  as  when  the  head  is  lower 
down  in  the  cavity  provided  that  the  long  diameter  of  the  head  lies 
oblvquely,  namely,  so  far  as  possible  to  adjust  the  blade  corresponding to  the  an  error  side  of  the  head  somewhat  anterior  to  the  middle line  and  the  other  somewhat  posterior.  The  head  will  then  not  be 
quite  bo  much  bulged  out  in  the  diameter  engaged  in  the  conjugate diameter  of  the  pelvis  as  if  the  blades  were  exactly  lateral,  and§  as the  head  descends  m  the  pelvis,  the  pelvic  curve  of  the  forceps  will be  more  nearly  in  accordance  with  that  of  the  genital  canal  alerThe internal  rotation  of  the  head  has  taken  place  ' 
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When,  however,  the  pelvis  is  so  decidedly  flattened  that  the  Ion- diameter  of  the  head  lies  almost  exactly  transversely,  it  is  better  to 
adjust  one  blade  over  the  forehead,  and  the  other  over  the  occiput that  is  to  say,  to  place  the  blades  at  the  sides  of  the  pelvis  The 
pressure  of  the  forceps  will  then  not  be  so  likely  to  displace  the  lone diameter  of  the  head  out  of  the  most  favourable  position  as  it would  be  if  the  blades  caught  the  head  obliauely.    The  head  will 

Fig.  185. — Introduction  of  first  or  lower  blade  of  long  curved  forceps 

probably  be  drawn  through  the  contracted  brim  in  its  original 
transverse  position.  After  the  head  has  passed  the  brim,  and 
internal  rotation  commences,  the  forceps  may  be  taken  off  and 

re-applied,  or  they  may  be  loosened  sufficiently  to  allow  the  head 
to  rotate  within  the  blades  under  the  influence  of  the  pelvic 

pressure. 
Introduction  of  lower  blade. — The  operator  sits  at  the  bed-side, 

opposite  the  patient's  hips.    The  left  hand  or  half-hand  is  intro- 
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duced  into  the  vagina,  the  back  of  the  hand  directed  towards  the 

patient's  left  side.  If  the  margin  of  the  cervix  can  still  be  felt,  the 
tips  of  the  fingers  are  placed  upon  the  head  just  within  the  cervix, 
so  as  to  make  sure  that  the  blade  of  the  forceps  passes  within  the 
cervix  and  not  outside  it.  If  the  cervix  has  retracted  quite  out  of 

reach,  the  passage  of  the  blade  in  the  right  direction  is  easily 

secured,  simply  by  keeping  the  tip  of  the  blade  in  close  contact  with 
the  head.  The  lower  blade  of  the  forceps,  wanned  and  oiled  is 
taken  m  the  right  hand,  and  the  end  of  the  handle  held  very 
light  y  between  the  tips  of  the  thumb  and  two  or  three  fingers iiie  blade  is  guided  up  along  the  flexor  surface  of  the  hand  till  the 
point  of  the  blade  rests  on  the  head,  just  under  the  tips  of  the 
fingers  (see  Fig.  185).  The  handle  is  at  first  somewhat  raised  and directed  rather  forward,  so  as  to  allow  the  tip  of  the  blade  to  lead o  o 
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the  W  along  the  curve  of  the  genital  canal.  As  the  blade  passes 
up  the  handle  is  carried  somewhat  backward.  As  soon  as  the  lip ot  the  blade  rests  on  the  head,  the  curvature  of  the  blade  must  be 
made  to  correspond  with  that  of  the  head,  to  secure  easy  process  ; for  if  the  tip  of  the  blade  im- 

pinges upon  the  head  at  an 
angle,  it  will  push  the  skin  of 
the  head  up  in  a  fold,  and  will 
be  thereby  arrested.  For  this 

purpose  it  is  generally  neces- 
sary to  raise  the  handle  some- 
what further.  In  pushing  on 

the  blade  into  jjosition  over  the 
head,  the  essential  point  is  to 
hold  the  handle  very  li-htly, 
and  overcome  any  resistance  by 
change  of  direction,  and  not  by 
the  use  of  force.  As  the  blade 

passes  on,  the  handle  is  lowered 
and  carried  backward,  until  the 

shank  rests  against  the  peri- 
neum. The  flat  inner  surface 

of  the  handle  should  look  nearly 
downwards  (see  Fig.  186,  p. 

561).  The  easy  passage  of  the 
blade  in  this  manner  is  a  proof 
that  it  is  going  in  the 
direction. 

The  lower  blade  having  been 

passed,  the  handle  should  he 

given  to  the  nurse  or  other  as- 
sistant, who  is  to  hold  it  firmly 

enough  to  prevent  its  rotating, 

keeping  it  backward  agauist  the 

perineum  (Fig.  188).    If  no  as- 
sistant is  available,  the  handle 

may  be  allowed  to  rest  on 
the  back  of  the  left  wrist,  while  the  left  hand  is  passed  into  the 

vagina  to  guide  the  upper  blade  into  position.    It  is  always  prefer- 
able, however,  to  have  an  assistant  to  hold  the  handle,  if  possible. 

Introduction  of  upper  blade. — If  the  patient's  hips  are  completely 

overhanging  the  edge  of  the  bed,  the  upper  blade  may  be  passed  in 

exactly  the  same  way  as  the  lower,  the  handle  being  depressed 

instead  of  raised.    Frequently,  however,  the  edge  of  the  bed  inter- 

Fig.  187. — Diagram  to  illustrate  introduc- tion of  second  or  upper  blade  of  long 
curved  forceps,  the  head  being  in  the 
first  position,  a  b,  lower  blade  already 
introduced,  adjusted  somewhat  pos- 

terior to  the  left  side  of  the  pelvis, 
c  d,  position  of  upper  blade  as  it  ap- 

proaches the  head,  c' d',  its  final  posi- 
tion just  before  locking,  adjusted  some- 

what anterior  to  right  side  of  pelvis. 
c  c',  d  d',  paths  of  end  of  handle  and  of 
tip  of  blade.  The  flat  internal  surface* of  the  handle  looks  at  first  backwards 
and  slightly  upwards,  finally  upwards 
and  slightly  forwards,  in  consequence 
of  the  rotation  of  the  blade. 

right 
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feres  somewhat  with  the  handle  being  fully  depressed.  Intro- 

duction is  then  facilitated  by  the  plan  of  carrying  the  handle  at 

first  far  forward  close  beneath  the  patient's  left  thigh,  instead  of 

depressing  it  so  much.  The  effect  of  this  is  that  the  blade  passes 

al  first  not  up  the  side  of  the  pelvis,  but  nearly  opposite  the  right 

sacroiliac  synchondrosis,  a  direction  in  which  there  is  generally 

more  free  space  than  in  any  other  (Fig.  187).  When  it  has  passed 

up  to  the  required  level,  it  is  brought  round  into  position  over  the 

head,  at  the  side  of  the  pelvis,  or  somewhat  anterior  to  the  middle 

line  if  the  head  is  lying  in  the  first  position,  by  carrying  the  handle 

backward  and  slightly  depressing  and  rotating  it.  Thus,  as  this 

blade  passes  up,  the  inner  flat  surface  of  the  handle  looks  at  first 

nearly  backwards,  but  eventually  upwards,  or  upwards  and  some- 

what" forwards  (see  Fig.  187).  To  guide  the  blade  within  the 
cervix,  the  left  hand  is  passed  into  the  vagina  in  the  same  way 

as  for  the  lower  blade,  the  back  of  the  hand  being  directed  to  the 

patient's  right  side,  and  somewhat  backward  (Fig.  186,  p.  561). 
Locking  the  blades. — The  blades  having  been  passed  in  this  way, 

the  lock  will  be  found  in  the  right  position  for  adjustment.  For 
locking,  the  blades  must  be  passed  to  the  same  level,  and  the  flat 
surfaces  of  the  handles,  and  therefore  also  the  blades,  must  be 
exactly  opposite  each  other.  If  one  handle  is  found  to  project  more 
outside  the  vulva  than  the  other,  it  must  be  passed  in  a  little 
further,  or  the  other  slightly  withdrawn,  until,  the  two  are  exactly 
equal.  It  happens  not  imfrequently  that  both  blades  tend  to  turn 

somewhat  backward  into  the  spaces  opposite  the  sacro-iliac  synchon- 
droses, where  is  more  room  for  them  than  at  any  other  part  of  the 

pelvis.  This  tendency  is  increased  if  there  is  a  long  rigid  peri- 
neum, which  pushes  the  handles  forward,  and  thereby  tilts  the 

upper  part  of  the  blades  backward.  If  the  forceps  cannot  be  locked, 
from  the  handles  not  being  opposite  to  each  other,  this  rotation  of  the 
blades  will  be  found  most  frequently  to  be  the  cause  of  difficulty  ; 
for  the  effect  of  it  is  that  the  flat  interior  surfaces  of  both  handles  are 

inclined  forward,  instead  of  being  exactly  opposite  to  each  other. 
To  overcome  the  difficulty,  the  lower  handle  should  be  taken  in  the 
right  hand  and  the  upper  handle  in  the  left,  and  both  handles  pressed 
backward  toward  the  perineum.  This  will  bring  the  upper  part  of 
the  blades  forward  over  the  head  to  the  sides  of  the  pelvis.  At  the 
same  time,  both  handles  are  to  be  rotated  in  opposite  directions  until 
the  flat  surfaces  exactly  face  each  other,  and  the  forceps  will  then  at 
i  mce  lock.  In  making  this  adjustment,  as  has  already  been  mentioned, 
it,  is  :i  good  plan,  when  the  long  diameter  of  the  head  is  diagonal,  to 
bring  the  blade  corresponding  to  the  anterior  side  of  the  head  in  front 
of  the  middle  line,  and  the  other  behind  it.    The  upper  blade  will 

o  o  2 
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then  be  somewhat  anterior,  when  the  head  is  in  the  first  position,  the 
lower  blade,  when  the  head  is  in  the  second  position.  If  the  handles 
can  be  easily  brought  together,  or  nearly  brought  together  after 
locking,  it  is  a  sign  that  the  blades  are  rightly  adjusted  within  the 
uterus.  As  the  blades  are  locked,  if  the  lock  is  near  to  the  vulva, 
care  must  be  taken  that  no  mucous  membrane  or  hair  is  caught  in  it. 

When  the  .  forceps  are  locked,  the  finger  should  be  introduced  to 
make  sure  that  the  blades  are  properly  applied  to  the  head  and 
within  the  os  uteri.  Not  more  than  about  one-third  of  the  fenestra; 
of  the  blades  should  be  felt  lying  free  below  the  head  If  the  head 
is  very  large  and  much  elongated,  nearly  the  whole  of  the  fenestra 
may  be  in  contact  with  the  head.  If,  when  traction  is  made,  a 
greater  and  greater  proportion  of  the  fenestrse  can  be  felt  below  the 
head,  this  will  indicate  that  the  blades  are  slipping  off. 

There  is  generally  a  groove  round  the  handles  of  the  forceps,  to 

enable  the  handles  to  be  tied  together.  Tying  the  handles  is,  how- 
ever, quite  unnecessary.  If  they  are  held  lightly  in  the  intervals  of 

traction,  the  forceps  will  not  become  unlocked  ;  and  it  is  important 
that,  in  these  intervals,  the  head  shoidd  be  entirely  relieved  from 

the  pressure  of  the  blades.  If,  therefore,  the  operator  should  desire 
to  tie  the  handles  together,  in  order  to  be  able  entirely  to  let  them 

go,  they  should  be  tied  only  quite  loosely,  sufficiently  to  prevent 
their  becoming  unlocked,  but  not  to  cause  any  pressure  upon  the 
head. 

If  the  handles  are  found  completely  to  close  together  with  mode- 
rate pressure,  it  is  a  sign  that  the  head  is  small,  and  is  not  grasped 

in  one  of  its  long  diameters.  If,  on  the  other  hand,  they  remain 

considerably  apart,  it  may  be  inferred  that  the  head  is  large,  or  is 

seized  in  one  of  its  longer  diameters.  If  the  separation  of  the 

handles  is  very  great,  a  hydrocephabc  head  may  be  suspected. 

Mode  of  making  traction. — If  the  pains  are  still  normal  in  cha- 
racter, traction  should  be  made  only  during  the  pains,  so  that  the 

artificial  help  may  be  combined  with  the  natural  force.  The  only 

exception  to  this  is  the  case  in  which,  at  the  final  stage  of  extrac- 
tion, there  is  danger  of  the  perineum  being  ruptured,  especially 

when  the  patient  is  a  primipara,  and  difficult  to  control.  It  is  then 

often  better  to  extract  the  head  in  the  interval  of  pains,  so  that  the 

exact  degree  of  force  may  be  regulated,  and  may  not  be  Uable  to  be 

disturbed  by  a  sudden  expulsive  effort.  If  the  pains  have  become 

ineffective,  and  occur  only  at  long  intervals,  or  if  the  uterus  has 

passed  into  the  state  of  continuous  action,  traction  should  be  made 

at  intervals  corresponding  to  those  of  the  natural  pains  ;  for  dis- 

continuous pressure  is  less  likely  to  be  injurious,  both  to  mother  and 

child,  than  continuous  pressure,  the  circulation  being  restored  in  the 
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intervals  of  rest.  The  handles  should  be  compressed  during 

traction,  and  the  compression  should  be  proportional-  to  the 
tractile  force  exerted,  so  that  a  firm  hold  may  be  maintained  on 

the  head.  In  the  intervals  of  traction,  the  compression  should  be 
taken  off. 

Resistance  of  cervix. — Tn  those  cases  in  which  forceps  are  applied 

with  a  cervix  not  yet  fully  dilated,  before  any  effort  is  made  at 

extraction,  the  operator  should  ascertain  whether  the  resistance  to 

the  advance  of  the  head  is  due,  in  part  or  in  whole,  to  the  cervix. 

For  this  purpose  moderate  traction  may  be  made  on  the  handles 
with  the  right  hand,  while  the  left  hand  is  passed  into  the  vagina 
to  feel  whether  the  effect  of  this  traction  is  to  put  the  cervix  on  the 
stretch,  and  to  what  extent.  In  general,  if  the  cervix  is  the  cause 
of  difiiculty,  it  will  be  the  external  os  which  forms  the  obstacle. 
In  some  cases,  however,  especially  when  labour  has  been  brought 
on  rapidly  in  consequence  of  some  condition  dangerous  to  the 
mother,  such  as  eclampsia,  the  internal  os  will  be  found  to  be  not 
fully  dilated,  and  to  be  forming  a  rigid  barrier.  If  the  obstruction 
is  due  to  incomplete  dilatation  of  the  cervix,  much  longer  time  must 
be  allowed  for  delivery  with  the  forceps,  often  as  much  as  an  hour 
or  even  two  hours.  Otherwise  the  cervix  is  likely  to  be  lacerated, 
and  then  there  is  an  increased  risk  of  septic  absorption  and  pelvic 
cellulitis,  as  well  as  of  subsequent  chronic  uterine  disease  set  up  by 
the  ununited  laceration  and  consequent  eversion  of  the  cervix.  In 
order  to  bring  about  gradual  dilatation  of  the  cervix  the  traction 
must  be  gentler  and  more  continuous  than  when  the  obstruction  i3 

due  to  the  pelvis,  and  the  finger  should  be  frequently,  if  not  con- 
stantly, testing  the  degree  of  strain  which  is  placed  upon  the  tissues. 

In  some  cases  of  contraction  of  the  brim  the  cervix  is  not  fully 
dilated  because  the  head  is  arrested  above  the  brim,  and  not  able  to 
descend  upon  it  and  complete  the  dilatation  after  the  escape  of  the 
liquor  anmii.  It  may  then  be  necessary  to  make  powerful  traction 
at  first,  to  cause  the  head  to  enter  the  pelvis  and  descend  upon  the 
cervix,  and  then,  when  this  stage  has  been  reached,  to  be  very 
gentle,  and  allow  ample  time  for  the  cervix  gradually  to  yield. 

When  no  part  of  the  resistance  is  due  to  the  cervix,  extraction 
may  be  made  more  rapidly,  especially  if  the  perineum  also  forms 
no  obstacle.  But  in  all  cases  of  forceps  delivery  there  shotdd  be  no 
-hurry,  and  time  should  be  allowed  for  moulding  of  the  head.  The 
time  required  for  extraction  in  such  cases  may  vary  from  a  few 
minutes  to  half  an  hour  or  more,  according  to  the  resistance encountered. 

Direction  of  traction.— The  object  is  in  general  to  make  traction 
m  the  direction  of  that  part  of  the  pelvic  axis  (see  Fig.  16,  p.  18 
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in  which  the  centre  of  the  bead  lies.  This  is  the  direction  in  which, 
if  the  forceps  are  correctly  applied,  the  head  is  grasped  by  the  upper 
portions  of  the  blades,  that  is  to  say,  by  those  portions  which  alone 
communicate  to  it  the  onward  impulse  (see  Fig.  189,  p.  571).  In 
a  normally  shaped  pelvis  it  must  be  remembered  that  the  direction 
of  the  axis  is  practically  straight  as  far  as  the  central  plane  of  the 

pelvis,  and  that  it  is  inclined  at  an  angle  of  55°  or  60°,  nearly  two- 
thirds  of  a  right  angle  to  the  axis  of  the  woman's  body.  Traction 
has  therefore  to  be  made  as  nearly  as  possible  in  the  axis  of  the 
brim,  downward  and  backward,  with  any  position  of  the  head,  from 
one  quite  above  the  brim  to  one  in  which  the  advanced  part  of  the 
head  is  beginning  to  press  upon  the  inclined  perineal  body  or  pelvic 
floor,  the  centre  of  the  head  having  reached  the  central  plane  of  the 
pelvis.  From  this  point  onward  the  direction  of  traction  must  be 
carried  rather  rapidly  forward,  until  at  the  outlet,  if  the  perineum 
was  previously  intact,  the  direction  has  been  changed  through  an 

angle  of  as  much  as  135°,  aud  is  now  almost  horizontally  forward, 
in  reference  to  the  axis  of  the  mother,  the  handles  of  the  forceps 

being  carried  up  over  the  abdomen.  (See  Fig.  16,  p.  18,  and  Fig. 
189,  p.  571). 

Direction  of  traction  in  flattened  pelves. — In  flattened  pelves  there 
is  often  posterior  obliquity  of  the  uterus  in  reference  to  the  axis  of  the 

brim,  especially  if  the  pelvic  inclination  is  increased.  Regard  must 

then  be  paid  to  the  "  curve  of  the  false  promontory."  If  the  head  is 
lying  loose,  high  above  the  brim,  when  the  forceps  are  applied  over 

it,  the  centre  of  the  head  may  lie  behind  the  axis  of  the  brim,  the 

head  being  held  back  by  the  anterior  uterine  wall,  hi  consequence 

of  the  posterior  obliquity  of  the  uterus.  Traction  must  then  be 

made  at  first  a  little  more  forward  than  the  axis  of  the  brim,  in 

order  to  get  the  head  to  enter  the  brim.  A  little  later,  when  the 

centre  of  the  head  is  passing  the  brim  and  rounding  the  promontory 

of  the  sacrum,  the  backward  inchnation  of  the  traction  shoidd  be 

somewhat  increased,  so  as  to  bring  the  head  into  the  hollow  of  the 

sacrum.  Then,  as  in  the  ordinary  case,  the  traction  should  be  con- 

tinued in  nearly  the  same  direction  till  the  advanced  part  of  the 

head  begins  to  press  upon  the  pelvic  floor,  and  afterwards  shifted 

rather  rapidly  forwards. 

When,  however,  the  uterus  is  active,  and  the  head  is  pressed
 

down  upon  the  brim,  the  centre  of  the  head  will  generally  lie
,  if 

anything,  anterior  to  the  axis  of  the  brim,  from  the  first  ;  fi  ir  t
he  uterine 

force  presses  the  head  downward  and  forward  in  reference
  to  the  axis 

of  the  brim,  and  the  last  lumbar  vertebra  pushes  it  forw
ard  somewhat 

over  the  edge  of  the  brim,  if  it  is  too  large  readily  to  en
ter  Any 

Naegele-obliquity  which  may  exist  (see  pp.  477
-480)  will  also 
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bring  the  centre  of  the  head  more  forward.  
In  this  case  the  trac- 

tion must  from  the  first  be  directed  well  backward,  s
omewhat  more 

posteriorly  than  the  axis  of  the  brim,  or  at  any  ra
te  than  the  per- 

pendicular to  the  brim  drawn  through  its  centre,  which  per
pen- 

dicular will  not  in  this  case  always  coincide  with  the  axis  of
  the 

brim  drawn  as  in  Fig.  16  (p.  18). 

Axis  traction.— The  only  way  in  which,  with  long  curved  forc
eps, 

Fig.  188.— Mode  of  making  axis  traction  with  ordinary  long  curved  forceps,  a,  centre 
of  head,  as  grasped  by  the  forceps,    r,  Q,  forces  exerted  by  the  two  hands.  H  d,  e  f, 
directions  of  forces,  v,  Q.  a  x,  a  y,  perpendiculars  from  A  upon  E  f,  n  D.  A  B,  axis 
of  brim,   it,  resultant  of  p,  q. 

it  is  possible  to  exercise  traction  accurately  in  the  direction  of  the 
pelvic  axis  at  the  brim  or  at  any  other  point,  and,  at  the  same  time, 
in  the  direction  of  the  upper  halves  of  the  blades,  is  to  grasp  the 
handles  with  two  hands.  The  mode  in  which  traction  can,  in  this 

way,  be  made  in  the  axis  of  the  brim,  assuming  that  an  equal  tractile 
force  is  put  out  by  the  two  hands,  is  illustrated  in  Figure  188.  The 
forceps  aiv  held  by  the  right  hand  at  the  extremity  of  the  handles, 
and  by  the  left  hand  near  the  lock,  the  forefinger  being  passed 
through  the  loop  above  it.  The  mechanical  conditions  necessary  to 
secure  the  required  result  are  two.  First,  the  product  of  the  force  V 
exercised  hy  the  left  hand  and  the  perpendicular  a  y  from  the  centre 

of  the  head  upon  its  direction  must  be  equal  to  the  product  of  Q,  the 
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force  exercised  by  the  right  hand  and  the  corresponding  perpendicular 
a  x  upon  its  direction.  The  operator  need  not,  however,  trouble 
himself  about  this  condition,  for,  in  order  to  fulfil  it,  he  has  only so  to  pidl  that  the  handles  are  not  carried  either  forward  or  back- ward. 

The  second  condition  is  not  quite  so  easy  to  fulfil  exactly.  It  is 
that  the  lines  of  traction  with  the  two  hands  must  be  equally  inclined 
to  the  axis  of  the  brim.  The  two  lines  of  traction  (x  f,  y  d, 
Fig.  188)  will  then  meet  upon  the  axis  of  the  brim  a  b,  and  the 
direction  of  e,  the  resultant  of  the  two  forces,  will  coincide  with  the 
axis  of  the  brim.  It  will  be  seen  by  the  figure  -that  the  inclination 
of  the  two  forces  to  each  other  ought  to  be  about  a  right  angle,  with 
forceps  of  the  ordinary  shape  and  length,  assuming  that  the  two 
hands  pull  with  equal  force.* 

The  following  is  then  the  rule  for  exercising  axis-traction  with 
ordinary  forceps.  Grasp  the  forceps  in  the  way  shown  in  the 
figure.  Let  the  right  forearm  be  inclined  slightly  forwards  (at  an 

angle  of  about  15°)  in  reference  to  the  handles  of  the  forceps,  and 
the  left  forearm  be  about  at  right  angles  to  the  right.  Then  pull 
with  each  hand,  not  directly  forward  to  the  chest,  but  in  the  line  of 
the  corresponding  forearm,  and  let  both  hands  pull  with  equal 
strength. 

The  forearms  will  naturally  be  in  the  position  above  described, 
namely,  about  at  right  angles  to  each  other,  if  the  elbows  are  kept 
near  the  sides.  The  inclination  of  the  two  arms  to  the  forceps  is 
also  that  at  which  the  hands  can  most  easily  and  naturally  grasp 

them.  In  order,  therefore,  to  make  axis-traction  with  ordinary 
forceps,  the  operator  has  not  to  make  any  careful  estimate  of  angles. 
He  has  only  to  take  hold  of  the  forceps  in  the  right  way,  and  hold 
them  in  the  most  natural  manner,  keeping  his  elbows  near  his  sides, 
and  merely  to  remember  that  the  traction  of  each  hand  ought  not  to 
be  directly  toward  the  chest,  but  in  the  line  of  the  corresponding 
forearm. 

*  The  conditions  are  that  pxay=qXax,  and  that  y  d,  x  f,  the  direction  of  the 
forces  p,  Q,  are  equally  inclined  to  the  axis  of  the  brim.  Also  p  =  Q,  if  the  two  hands 
pull  with  equal  force.  Therefore  a  y  =  a  x,  since  p  x  a  y  =  q  x  a  x.  The  force  p  acting 
at  n  is  equivalent  to  a  force  p  acting  at  a  in  a  parallel  direction  together  with  a  couple 
p  X  A  y.  The  force  Q  acting  at  B  is  equivalent  to  a  force  Q  acting  at  a  in  a  parallel 
direction  together  with  a  couple  q  X  a  x.  Adding  the  two  together,  the  couples  cancel 
each  other,  since  they  are  equal  and  act  in  opposite  directions.  Hence  the  forces  v 
and  Q  acting  on  the  handles  are  equivalent  to  equal  and  parallel  forces  p  and  Q  acting 
at  a,  the  centre  of  the  head.  Since  these  are  equal  and  equally  inclined  to  tho  axis 
of  the  brim,  their  resultant  n  must  act  along  a  b,  the  axis  of  the  brim.  Hence  the 

original  forces  p  and  <j  acting  on  the  handles  arc  equivalent  to  a  single  resultant  it 

acting  at  the  centre  of  the  head,  and  in  the  axis  of  the  brim.  It  follows  that  y  n 
and  x  v  must  meet  on  a  b,  the  axis  of  the  brim,  since  the  resultant  of  the  two  original 
forces  must  pass  through  their  point  of  intersection. 
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It  is  obvious  that  for  axis-traction  exercised  in  this  way  Barnes' 

forceps  have  an  advantage  over  Simpson's,  since  the  loop  above  the 

lock  in  the  former  gives  a  convenient  hold  for  the  left  hand  at  a 

greater  distance  from  the  end  of  the  handles  than  the  flanges  of 

Simpson's  forceps.  With  the  forceps  shown  in  the  figure  (see  also 

Fig.  182,  p.  551)  the  finger  should  be  passed  through  the  loop,  not 

rested  on  the  flanges,  if  a,xis-traction  is  desired. 

The  case  given  above  is  the  most  simple  one.  If  the  hands  pull 

with  unequal  strength,  the  desired  result  may  be  attained  in  many 

different  ways.  Thus,  if  the  left  hand  pulls  more  strongly  than  the 

right,  or  if  the  left  hand  grasps  the  forceps  higher  up  the  shanks,  the 

proper  direction  of  traction  for  the  left  hand  is  not  directed  so  much 
backward,  and  the  two  directions  of  traction  need  not  diverge  by  so 
great  an  angle  as  a  right  angle. 

By  this  method  it  is  possible,  with  ordinary  forceps,  to  secure 
axis-traction  with  considerable  approximation,  if  not  with  absolute 
exactitude  ;  and  a  slight  deviation  from  the  true  direction  is  not  of 

much  consequence.  Suppose,  for  instance,  that  the  deviation  is  10° ; 
then  the  amount  of  force  lost  as  regards  the  advance  of  the  head  is 

only  about  one-fiftieth  of  the  whole,  and  the  unnecessary  pressure 
on  the  pelvic  wall  about  one  thirty-sixth  of  the  force  employed. 

The  mode  in  which  the  use  of  two  hands  enables  the  traction  to 

be  made  more  backward  than  it  otherwise  could  be  may  be  explained 

by  saying  that  the  two  blades  of  the  forceps,  united  in  one  mass  with 
the  head,  form  a  lever,  the  fulcrum  being  the  point  grasped  by  the 
left  hand  and  fixed  by  the  traction  of  that  hand.  The  traction  of 

the  right  hand,  applied  at  the  end  of  the  handles  and  inclined  for- 
wards, therefore  tends  to  tilt  the  centre  of  the  head,  at  the  opposite 

end  of  the  lever,  backwards. 
In  all  cases  in  which  the  head  lies  at  or  above  the  brim  or  at  some 

height  in  the  cavity  of  the  pelvis  it  is  desirable  to  adopt  the  plan 
of  traction  with  two  hands  which  has  been  here  described  ;  for 
even  if  the  operator  does  not  trouble  himself  about  judging  exactly 
the  correct  position  of  the  arms,  the  resultant  force  is  likely  to  be 
more  nearly  in  the  right  direction  than  if  traction  Avere  made  simply 
from  the  centre  of  the  head  to  the  lock  or  end  of  the  handles.  If 
resistance  is  slight,  there  is  no  harm  in  drawing  with  the  right  hand 
only,  two  fingers  being  placed  over  the  flanges,  or  one  finger  through 
the  loop  above  the  lock,  and  this  method  allows  the  left  hand  to  be 
passed  into  the  vagina  in  order  to  feel  the  tension  of  the  cervix,  or 
jndge  whether  the  blades  are  keeping  in  position ;  for  the  pressure 
on  the  anterior  pelvic  wall  so  produced  is  not  then  likely  to  be  great enough  to  do  any  mischief. 

Traction  to  be  steady,  not  oscillatory.— As  a  rule  traction  should  be 
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steady  in  the  direction  judged  to  be  the  right  one,  without  any 
swaying  oi'  the  handles  of  the  forceps,  although  such  a  "pendulum movement"  has  been  recommended  by  many  authorities.  The 
exceptional  eases  in  which  an  exertion  of  leverage  by  oscillatory 
movement  of  the  handles  is  admissible  will  lie  considered  hereafter. 
If,  however,  the  head  is  found  not  to  advance,  it  is  desirable  some- 

what to  vary  the  direction  of  traction  in  a 'tentative  way,  to  see  if 
some  direction  may  not  be  found  in  which  traction  is  more  effective  ; 
for  the  operator  may  not  have  been  quite  accurate  in  his  judgment 
of  the  direction  of  the  pelvic  axis  at  the  point  where  the  centre  of 
the  head  is  lying,  or  there  may  be  some  peculiarity  of  the  pelvis 
which  he  has  not  been  able  to  discover. 

Amount  of  force  to  be  exerted. — Experience  alone  can  enable  the 
practitioner  to  judge  accurately  the  amoimt  of  force  which  may  be 
exerted  with  safety  to  the  mother,  and  the  time  during  which  it  may 
safely  be  prolonged.  It  is  to  be  remembered  that  the  use  of  forceps, 
as  compared  with  craniotomy  in  a  doubtful  case,  is  an  operation  for 
the  interest  of  the  child,  and  that  it  is  not  justifiable  seriously  to 
endanger  the  mother,  in  order  to  save  the  child.  In  a  difficult  case, 

the  operator  may  find  it  necessary  to  get  counter-pressure  by  placing 
his  knees  or  feet  against  the  edge  of  the  bed,  and  having  an  assistant 

to  press  against  the  patient's  buttocks,  in  order  to  keep  her  in  posi- 
tion. A  person  not  of  great  muscular  power  may  sometimes  have  to 

put  out  as  much  tractile  force  as  he  can  exert  in  a  steady  manner. 
Cases  are  sometimes  recorded,  especially  abroad,  in  which  two 
persons  have  combined  their  strength  in  pulling  the  handles.  This 
is  probably  never  safe  for  the  patient.  Even  a  strong  man  should 
be  cautious  about  putting  out  his  Ml  strength,  and  may  with 

advantage  practise  with  a  dynamometer,  so  as  to  learn  to  be  able  to 
estimate  the  amount  of  force  which  he  is  exerting.  The  amount  of 

force  which  may  be  used  legitimately  with  forceps  has  been  estimated 

as  considerably  exceeding  100  lbs.  ;  but  there  has  never  been  any 

satisfactory  determination  of  the  limit  of  force  which  is  really  safe  for 
the  mother. 

Mode  of  traction  at  the  vaginal  outlet. — When  the  head  begins  to 

distend  the  perineal  body,  or  inclined  plane  of  soft  parts  forming 

the  pelvic  floor  (see  Fig.  64,  p.  146),  the  mode  of  traction  should 

be  altered.  The  resistance  is  now  due  to  the  soft  parts,  and  has  to 

be  overcome  rather  by  gradual  extension  than  by  great  force,  in 

order  to  avoid  laceration  as  far  as  possible.  The  right  hand  alone 

may  now  be  used  for  traction,  while  the  left  hand  is  used  to  esti- 

mate the  tension  placed  upon  the  vaginal  outlet,  or  to  shield  the 

perineum  by  pressure  exercised  in  front  of  the  sacro-sciatic  
liga- 

ments, in  the  manner  recommended  for  cases  of  ordinary  labour 
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(see  p.  195),  and  shown  in  figure  189
.  The  inclination  of  the  trac- 

£  Lee  forward  in  reference  to  the  axis  of  t
he  genital  canal  is  not 

now  a  disadvantage,  since  it  is  chiefly  the  po
sterior  wall  ot  the  genital 

canal  which  is  in  danger  of  laceration,  and  the
  natural  expulsive  force 

is  itself  inclined  backward  toward  that  poste
rior  wall.  In  prnm- 

parae,  and  in  all  cases  where  laceration  of  the 
 perineum  appears  to 

be  threatened,  much  time  should  be  allowed  at 
 this  stage,  and  the 

Fig.  189.— Mode  of  delivering  head  through  vulval  outlet. 

vaginal  outlet  should  lie  very  gradually  stretched,  in  imitation  of 
nature,  by  successive  efforts,  with  intervals  between.  If  the  uterus 
is  acting  vigorously,  traction  with  the  forceps  should  not  be  made 
with  the  pains,  but  only  in  the  intervals.  During  the  pains  the 
too  rapid  advance  of  the  head  should  be  checked,  partly,  as  in 

natural  labour,  by  pressure  upon  it  with  the  left  hand,  partly  by 
actually  resisting  it  with  the  forceps,  the  handles  being  pressed 
rather  back  instead  of  carried  forward. 

Grasp  of  right  hand  to  be  shifted. — As  the  head  first  begins  to 
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approach  the  outlet,  traction  may  be  made  by  the  right  hand  grasp- 
ing the  handles  in  the  usual  way,  two  fingers  being  rested  on  the 

flanges,  or  one  finger  passed  through  the  loop  above  the  lock.  The 
handles  have  now  to  be  swept  rather  rapidly  forward,  and  eventually 
carried  up  somewhat  in  front  of  the  abdomen.  To  allow  this  the 

patient's  leg  should  be  held  up  by  the  nurse  or  other  assistant  (Fig. 
1 89,  p.  571).  At  the  stage  when  the  occiput  is  beginning  to  emerge 
at  the  vulva,  the  grasp  of  the  right  hand  should  be  shifted,  so  that 
the  palni  of  the  hand  is  transferred  from  the  anterior  to  the  pos- 

terior surface  of  the  handles,  and  the  hand  is  now  used  to  push 
rather  than  to  pull,  in  the  position  shown  in  Fig.  189,  the  left 

hand  being  spread  out  in  front'  of  the  sacro-sciatic  ligaments,  to 
keep  the  head  forward,  and  so  relieve  the  strain  on  the  perineum. 
Not  much  force  can  thus  be  exercised,  but  only  a  very  little  is 
wanted.  The  final  emergence  of  the  head  should  be  managed  with 
extreme  slowness,  the  tension  of  the  edge  of  the  perineum  being 
estimated  by  the  left  hand.  It  should  be  remembered  that  the 
maximum  tension  is  reached  just  at  the  moment  when  the  forehead 
is  passing  the  perineal  margin. 

Removal  of  blades. — As  soon  as  the  chin  is  clear  of  the  perineum 
the  blades  are  easily  removed.  In  some  cases,  when  it  is  not  the 
resistance  of  the  perineum  which  has  required  the  application  of 
forceps,  but  some  obstacle  at  a  higher  level,  and  when  there  appears 
to  be  danger  of  laceration,  the  uterus  acting  vigorously,  it  is  desirable 
to  unlock  and  remove  the  blades  before  the  head  has  passed  the 

vulva,  that  the  tension  may  not  be  increased  even  by  the  small 
amount  of  space  which  the  blades  themselves  occupy. 

The  leverage  action  of  forceps. — "When  the  head  is  tightly  grasped 
by  the  forceps,  so  that  the  head  and  two  blades  form  one  solid  mass, 

and  an  oscillatory  or  pendulum  movement  is  made  with  the  handles, 

a  kind  of  leverage  may  be  exercised  which  aids  the  advance  of  the 
head.  In  order  to  understand  the  mode  in  which  the  lever  is 

formed  three  points  must  be  borne  in  mind.*  First,  a  lever  need 

not  be  a  straight  bar,  but  may  be  bent  at  a  right  angle,  or  may  be 

of  any  shape  whatever.  Secondly,  the  directions  of  action  of  the 

power  and  the  weight  or  resistance  need  not  be  parallel,  but  may 

be  inclined  at  any  angle.  Thirdly,  the  fulcrum  need  not  be  an 

absolutely  fixed  axis,  but  only  one  wliich  is  fixed  for  the  moment 

by  the  action  of  the  forces  which  are  at  work. 

Suppose,  now,  that  the  head  is  engaged  in  the  pelvic  cavity,  and 

-vipped  tightly  by  the  blades,  while  the  handles  are  swayed  toward
 

»  For  a  fuller  dismission  of  the  question,  see  a  paper  by  the  Author  "  On 
of  midwifery  forceps  as  a  lever."   Obstet.  Journ.,  Vol.  TV.,  1877. 
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the  posterior  pelvic  wall  at  the  same  moment  that  traction  is  made* 

One  of  three  things  may  then  happen  : — 

(1.)  The  posterior  side  of  the  head  may  be  fixed  against  the  pel- 
vic wall  by  the  combined  effect  of  traction  and  the  friction  which 

prevents  its  receding,  while  the  anterior  side  of  the  head  descends, 
and  the  centre  of  the  head  therefore  necessarily  advances.  The 

head  with  the  forceps  then  virtually  forms  a  lever  bent  nearly  at 

right  angles.  The  fulcrum  is  at  the  posterior  pelvic  wall.  The 

resistance  acts  upwards  along  the  pelvic  axis,  not  far  from  the 
centre  of  the  head.  The  power  acts  at  the  end  of  the  handles 

downward,  and  only  slightly  backwards,  but  only  that  part  of  it 
which  tends  to  rotate  the  whole  mass  about  the  fulcrum  exercises  a 

leverage  action.  The  mechanical  advantage  of  the  lever  is  mea- 
sured by  the  ratio  of  the  distance  between  the  end  of  the  handles 

and  the  fulcrum  to  the  distance  between  the  point  near  the  centre 

of  the  head  where  the  resistance  acts  and  the  fulcrum.  With  ordi- 

nary long  forceps  the  former  will  be  about  11  inches,  the  latter 
probably  about  2  inches.  Hence  the  component  of  the  power  which 
pushes  the  handles  backward  produces  a  force  at  least  five  times  its 

own  magnitude,  causing  advance  of  the  head.* 
(2.)  The  posterior  side  of  the  head  may  slip  back  somewhat,  but 

not  so  much  as  the  anterior  side  of  the  head  descends.  In  this  case 
the  fulcrum  is  an  axis  intermediate  between  the  centre  of  the  head 

and  its  posterior  side,  and  it  is  fixed,  as  the  posterior  side  was  in 
the  former  case,  partly  in  consequence  of  the  friction,  which  resists 
the  slipping  back  of  that  side,  and  partly  by  the  traction. 

(3.)  The  posterior  side  of  the  head  may  slip  back  as  much  as 

the  anterior  side  descends.  In  this  case  there  is  no  leverage  tend- 
ing to  aid  extraction,  no  advance  of  the  centre  of  the  head,  and  the 

oscillatory  movement  is  useless. 

*  In  many  descriptions  in  obstetric  works  there  has  been  hopeless  confusion  between 
this  kind  of  leverage  and  the  double  leverage  of  forceps  as  a  compressor,  previously 
described,  in  which  the  fulcrum  is  at  the  lock.  Thus  Tyler  Smith  says  ("Manual  of 
Obstetrics,"  p.  585),  "Besides  the  efforts  of  traction,  the  handles  should  be  moved  a little  from  side  to  side  in  extracting,  so  as  to  use  each  blade  in  succession  as  a  lever." 
Barnes  says  ("  Lectures  on  Obstetric  Operations,"  2nd  Ed.,  p.  28),  "When  the  blades are  crossed  and  locked,  the  common  fulcrum  is  at  the  lock.  Then  by  gentle  bearing 
upon  either  handle  alternately,  swaying  the  instrument  backwards  and  forwards, 
avoiding  all  pressure  against  the  pelvic  walls,  you  cause  the  head-globe  to  rotate  to  a 
small  extent  alternately  in  opposite  directions  upon  its  own  centre.  At  each  partial 
rotation  a  little  descent  is  gained,  owing  to  the  point  opposite  to  the  lever  in  action 
being  partially  fixed  by  the  other  blade ;  arid  by  gentle  traction  upon  the  handles  " 
Leishman  says  ("System  of  Midwifery,"  3rd  Ed.,  p.  541),  "The  forceps,  as  almost invariably  constructed  with  the  English  or  other  similar  lock,  is  composed  of  two  levers 
the  fulcrum  of  each  being  the  lock.  This  enables  us,  by  a  swaying  movement  of  the 
hands,  to  apply  extracting  force,  partly  by  leverage  and  partly  by  traction,  to  each  side 
of  the  head  successively,  without  the  danger  which  attaches  to  the  single  lever  or ectis,  where  it  is  necessary  to  find  a  fulcrum  in  some  part  of  the  pelvic  wall." 
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Whenever  the  oscillatory  movement  is  made,  the  head  remaining 
fixed  in  the  grasp  of  the  blades,  the  friction  over  a  part  of  the  head 
is  reversed  in  direction,  since  it  is  made  to  resist  a  slipping  back 
instead  of  an  advance.  Hence  the  force  required  to  produce 
advance  is  less  than  that  which  would  be  necessary  with  direct 
traction  only  by  twice  the  magnitude  of  the  friction  which  is  so 
reversed,  for  the  reversed  friction,  instead  of  opposing  the  tractile 
force,  now  assists  it  by  neutralising  an  equal  amount  of  friction  at 
the  other  side  of  the  head!  Under  the  most  favourable  conditions 
possible  the  amount  of  friction  reversed  might  be  nearly  one  half  of 
the  whole.  In  this  case  nearly  the  whole  of  the  resistance  due  to 
friction  might  be  done  away  with  by  the  use  of  the  oscillatory 
movement  with  the  handles. 

This  consideration,  that  the  gain  which  can  be  obtained  is  due 
solely  to  the  amount  of  friction  which  can  be  reversed,  indicates  the 
cases  in  which  an  oscillatory  movement  is  admissible  :  they  are 
oidy  those  in  which  friction  is  an  important  obstacle  to  advance. 
When  the  head  is  resisted  by  a  brim  which  it  has  not  yet  entered, 
or  by  a  vaginal  outlet  or  perineum  not  yet  stretched  enough  to 
allow  it  to  pass,  and  in  all  cases  in  which  the  head  is  movable,  and 
can  be  pushed  back  easily  in  the  interval  of  pains,  the  oscillatory 
movement  fails  to  bring  any  mechanical  advantage.  It  is  also  better 
to  avoid  it  Avhenever  the  object  can  be  attained  by  direct  traction  of 
moderate  degree,  on  account  of  the  injury  to  soft  parts  which  may 
possibly  be  caused  by  the  attempt  to  carry  it  out. 

When,  however,  the  head  is  engaged  in  the  pelvic  canal,  and 
impacted  in  it  by  friction  so  that  it  cannot  readily  be  pushed  back 
in  the  interval  of  a  pain,  and  when  moderate  direct  traction  fads  to 
cause  any  advance  of  the  head,  oscillatory  movement  of  the  handles 
may  be  cautiously  tried  before  recourse  is  had  to  craniotomy.  The 
oscillation  should  be  limited  in  degree,  and  with  each  oscillation 
should  be  combined  firm  compression  of  the  handles,  so  as  to  make 

the  head  one  solid  mass  with  the  blades,  and  the  maximum  of  trac- 
tion which  it  is  thought  safe  to  exert.  The  oscillation,  to  be  of 

service,  should  also  be  in  that  diameter  in  which  the  head  is  most 

tightly  gripped  by  the  pelvis.  Thus  in  a  flattened  pelvis  it  should 
be  backward  and  forward,  in  a  uniformly  contracted  pelvis  it  may 
be  in  both  directions,  or  the  two  may  be  combined  in  a  limited 
circidar  movement.  Side-to-side  movement,  in  a  flattened  pelvis, 

is  entirely  useless,  and  only  likely  to  be  injurious.  The  oscillator}' 
movement  shoidd  not  be  persevered  with  long  unless  the  head  is 

found  to  advance  with  it,  for,  if  the  leverage  is  successfully  called 

into  play,  there  must  be  an  advance  at  each  oscillation. 

The  mechanism  by  which  this  movement  causes  advance  is 
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analogous  to  that  by  which  a  cork  is  got  out  of  a  bottle  by  push- 

ing it  from  side  to  side,  and  also  to  that  by  which  a  tight  ring  is 

removed  from  a  finger  by  pulling  first  one  side  and  then  the  other 

instead  of  pulling  the  two  sides  together.  Both  these  instances 

show  that  by  leverage  advance  can  be  effected  by  less  force  than 
would  otherwise  be  necessary.  Moreover,  the  shape  of  a  cork,  a 

long  cylinder,  is  much  more  unfavourable  for  such  leverage  than 
that  of  an  ovoid  body  like  the  foetal  head. 

The  operator  may  fail  in  his  effort  to  exert  leverage  in  two  ways. 

»  (1.)  The  blades  may  slip  backward  and  forward  over  the  head, 
instead  of  holding  it  as  one  solid  mass  with  themselves.  The  head 
is  then  likely  to  be  injured  by  the  friction.  (2.)  The  head  may 
simply  sway  backward  and  forward  on  its  central  axis,  instead  of 
advancing.  The  friction  is  then  most  likely  to  do  damage  to  the 
maternal  soft  parts. 

There  is  another  way  in  which  a  very  slight  oscillatory  movement 
may  be  of  advantage  when  the  head  is  impacted  in  the  pelvic  canal 
by  friction.  This  depends  upon  the  fact  that  statical  friction,  or 
friction  between  bodies  at  rest,  is  always  greater  than  dynamical 
friction,  or  friction  between  bodies  in  motion,  especially  when  the 
bodies  have  been  long  in  contact.  When  friction  is  a  main  element 

of  the  resistance,  a  slight  oscillatory  movement  of  the.  head  may 
convert  the  statical  friction  into  the  lesser  dynamical  friction  over 

the  greater  part  of  its  surface.  For  this  purpose  the  slightest  pos- 
sible oscillation  of  the  handles  is  sufficient,  provided  that  the  head 

is  held  tightly  enough  to  take  part  in  it. 

Reason  for  applying  the  lower  blade  first. — It  has  been  recom- 
mended that  the  lower  blade  of  the  forceps  should  be  introduced 

first,  although  some  authorities  give  the  contrary  advice.  The 
reason  for  choosing  the  lower  blade,  with  forceps  made  in  the  usual 
way,  depends  upon  the  construction  of  the  lock.  On  referring  to 
Fig.  187  (p.  562),  it  will  be  seen  that,  if  the  lower  blade  is  intro- 

duced first,  and  the  handle,  held  backward,  then  the  handle  of  the 
second  blade  passes  in  anterior  to  that  of  the  first,  and  the  two 
handles  are  at  once  in  the  right  position  for  locking.  If  the  upper 
blade  had  been  introduced  first,  and  the  handle  held  backward,  then 
the  handles  would  have  been  in  the  wrong  position,  and  the  lock 
could  not  have  been  adjusted  without  reversing  the  relative  position 
of  the  shanks.  Some  authorities  teach  that  the  upper  blade  should 
be  introduced  first,  and  the  handle  held  forward,  while  the  second 

blade  is  being  introduced,  the  assistant  'standing,  not  behind  the patient's  back,  but  in  front  of  her  knees.  The  second  blade  is  then passed  up  behind  the  handle  of  the  first,  and  the  handles  come  into 
the  right  position  for  locking.    The  objection  to  this  is  that,  when 
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the  handle  is  held  forward,  the  blade  is  only  half  applied  over  the 
head — in  the  high  forceps  operation  scarcely  so  much  as  half 
applied — and  is  therefore  more  liable  to  become  displaced.  It  is 
also  impossible  to  dispense  with  an  assistant  for  holding  the  first 
handle.  This  may  be  managed,  as  already  described  (see  p.  562), 
when  the  lower  blade  is  introduced  first,  by  resting  the  first  handle 
on  the  back  of  the  wrist.  If,  therefore,  it  is  desired  to  introduce 
the  upper  blade  first,  it  is  better  to  have  the  lock  of  the  forceps 
made  in  the  reverse  way  to  the  ordinary  one.  The  upper  blade 
can  then  be  passed  first,  and  the  handle  held  backward  while  the 
second  blade  is  introduced. 

The  lock  of  the  forceps  can,  of  course,  be  made  equally  well 
either  way.  Assuming  that  the  forceps  have  yet  to  be  constructed, 
there  are  some  advantages  each  way  to  be  considered  in  deciding 
whether  the  lock  should  be  fitted  for  the  introduction  of  the  lower 

or  of  the  upper  blade  first.  If  the  lower  blade  is  passed  first  it  is 
not  so  likely  to  get  out  of  place  from  the  effect  of  gravity  as  the 
upper  blade  would  be,  while  the  second  blade  is  being  introduced. 

On  the  other  hand,  the  upper  blade  is  the  more  difficult  to  intro- 
duce. There  is,  therefore,  a  certain  advantage. in  introducing  the 

upper  blade  first,  while  the  difficulty  is  not  increased  by  the  vagina 

being  already  occupied,  to  some  extent,  by  the  first  blade.  Indi- 
vidually, I  prefer,  on  the  whole,  the  introduction  of  the  upper  blade 

first,  and  have  therefore  had  the  lock  of  my  axis-traction  forceps 
(Fig.  194,  p.  581)  made  in  the  reverse  way  to  the  ordinary  lock. 

Axis-traction  forceps. — It  has  already,  been  explained  (see 

pp.  567-569)  how  perfectly  correct  axis-traction  may  be  made, 
theoretically  at  any  rate,  with  the  long  curved  forceps.  In  ordi- 

nary cases  it  is  not  difficult  to  cany  out  the  plan  there  described, 

if  not  with  perfect  accuracy,  yet  to  such  an  extent  that  the  dis- 

advantage of  the  ordinary  forceps  as  regards  the  axis  of  traction  is 
much  less  than  the  advocates  of  newly  introduced  instruments  have 

contended.  In  difficult  cases  of  the  high  forceps  operation,  how- 

ever, when  the  resistance  is  very  considerable,  and  the  operator  has 

to  put  out  most  of  his  strength  in  pulling,  it  is  almost  inevitable 

that  he  should  pull  nearly  straight  towards  his  chest  with  both 

arms  instead  of  pulling  with  each  hand  in  the  direction  of  the  cor- 

responding forearm.  The  direction  of  traction  is  then  most  defec- 
tive when  the  force  is  greatest,  and  therefore  the  pressure  on  the 

pelvic  wall,  due  to  the  erroneous  direction,  most  likely  to  be  injurious. 

Under  these  circumstances  axis-traction  forceps  have  an  advantage. 

In  Tarnier's  forceps  (Figs.  190,  191,  192)  the  instrument,  seen 

from  the  side,  forms  an  S-shaped  curve,  so  far  as  regards  that  part 

of  it  which  is  used  for  traction,  the  perineal  curve  being  carried 
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back  so  far  that  the  end  of  it  lies  exactly  on  the  axis  of  the  upper 

halves  of  the  blades.  Besides  the  principle  of  axis-traction,  a  second 
principle  is  embodied  in  the  instrument,  namely,  that  of  separating 

the  "  prehensile  branches,"  or  that  part  of  it  which  corresponds  to 

ordinary  forceps,  from  the  "  traction  rods,"  at  the  extremity  of 
which  the  force  is  applied  by  means  of  a  strong  transverse  bar, 
which  allows  the  utmost  strength  of  the  operator  to  be  put  out  by  a 

firm  grasp  with  both  hands.    The  traction-rods  are  hinged  near  the 

Fig.  190.— Tanner's  axis-traction  forceps. 

lower  part  of  the  blades.  In  the  original  pattern  the  prehensile 
branches  had  the  same  S-shaped  curve  as  the  traction-rods,  and 
were  to  be  kept  close  to  them,  the  traction-rods  being  made  in  one 
mece  In  the  latest  pattern  (Figs.  190,  191,  192),  the  prehensile 
branches  are  made  in  the  same  shape  as  ordinary  long  curved forceps,  so  that  the  handles  lie  forward  ;  the  traction-rods  are 
divided  by  a  joint  in  the  middle,  at  which  the  rods  belonging  to each  blade  are  affixed  to  a  common  handle  (Fig.  190).  This  attach- 

ment is  made  after  the  prehensile  branches  have  been  introduced 
separately  and  locked.  The  prehensile  branches  take  their  grasp  of 
the  head  and  exercise  compression  upon  it,  not  by  being  held  by the  hands,  but  by  means  of  a  screw  which  approximates  the P  P, 
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handles.  This  screw  should  be  tightened  only  just  when  traction 
is  made,  and  loosened  somewhat  in  the  intervals,  that  the  head 
may  not  be  subjected  to  constant  pressure.  The  whole  instrument 
is  very  stout  and  firm,  so  that  the  blades  have  the  merit  of  stiffness 

Hg.  191. — Tamier's  axis-traction  forceps,  with  the  traction-handle  removed. 

in  a  high  degree,  and  are,  in  consequence,  able  to  hold  the  head 
with  a  less  compressing  power  than  would  otherwise  be  necessary. 

It  is  claimed  that  the  prehensile  branches  form  an  "  indicating 

needle,"  showing  the  direction  in  which  to  make  traction  at  any 
moment,  and  that  the  handles  turn  forward  as  the  head  becomes 

extended  under  the  influence  of  the  pressure  of  the  genital  canal. 

Kg.  192. -Upper  or  right-hand  Made  of  Tamier's  axis-traction  forceps, detached  for  cleansing  of  hinge  (d). Traction-rod 

The  operator  therefore,  it  is  said,  need  not  trouble  himself  to  dis- 
cover in  what  direction  he  ought  to  pull ;  he  has  simply  to  keep 

the  traction-rods  close  to  the  prehensile  branches,  without  actually 

pushing  against  them,  and  to  pull  in  the  direction  thus  indicated. 

Application  of  Tamier's  forceps. — For  introduction  of  Tarniers 

forceps,  each  traction-rod  is  held  with  the  corresponding  prehensile 

branch  like  a  single  blade,  the  lower  blade  being  introduced  first. 

The  two  traction-rods  are  then  brought  behind  the  prehensile 

branches.    The  lock  can  then  be  adjusted,  and  the  screw  which 
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approximates  tlie  handles  turned  till  the  head  is  sufficiently  grasped. 

Finally  the  common  handle  is  fitted  over  the  ends  of  the  two 

traction-rods.  The  mode  in  which  traction  is  to  be  made  has 

been  already  described. 

Advantages  and  disadvantages  of  Tarnier's  forceps. — The  great 

advantage  of  the  instrument  is  that  it  allows  perfect  axis-traction, 
the  handle  for  pulling  being  situated  accurately  in  the  axis  of  the 

upper  halves  of  the  blades.  I  have  succeeded  with  it  in  extracting 

a  living  child  when  the  best  efforts  with  the  long  curved  forceps 

had  failed.  It  has  the  following  drawbacks  : — It  is  more  com- 

plicated and  difficult  to  adjust  than  ordinary  forceps,  though  in 

this  respect  the  later  pattern  is  an  improvement  on  the  former. 

The  hinge  at  the  blades  is  difficult  to  keep  perfectly  clean,  whereas 
with  ordinary  forceps  the  part  of  the  instrument  introduced  into 
the  vulva  has  no  point  which  is  likely  to  retain  septic  material. 
With  care,  and  the  use  of  antiseptics,  the  hinge  may  of  course 
be  cleaned ;  but  facility  of  cleaning  is  a  matter  of  considerable 

importance  in  forceps  intended  for  ordinary  use  in  all  cases. 
The  compression  of  the  head  with  a  screw  is  also  a  disadvantage. 

With  ordinary  forceps  the  operator,  almost  automatically,  pro- 
portions the  amount  of  pressure  to  the  traction  force  exerted. 

With  Tarnier's  forceps  he  cannot  make  the  adjustment  so  quickly, 
and  he.  may  omit  to  loosen  the  screw  in  the  intervals  of  traction. 
The  thickness  of  the  blades  also  takes  up  much  room  in  the 
pelvis.  In  a  flattened  somewhat  generally  contracted  pelvis,  which 

is  in  use  at  Guy's  Hospital,  covered  with  india-rubber,  for  the 
demonstration  of  obstetric  operations,  a  somewhat  large  head  can 

be  easily  extracted  by  long  curved  forceps,  while  Tarnier's  forceps 
(of  the  original  pattern)  fail  to  extract  the  same  head,  for  want 
of  space  in  the  transverse  diameter. 

The  so-called  "indicating-needle"  appears  to  be  a  delusion. 
The  prehensile  branches  are  too  heavy,  and  their  weight  acts  at  too 
great  a  mechanical  advantage  by  leverage,  to  allow  them  to  move 
like  an  indicating-needle,  in  consequence  of  the  extension  of  the 
head.  This  is  especially  the  case  when,  as  in  France,  the  patient 
is  in  the  dorsal  position.  The  handles  do  indeed  turn  forward  as 
the  head  descends,  but  this  is  rather  due  to  the  fact  that  the 
hinges  are  adjusted  very  slightly  behind  the  axis  of  the  upper  halves 
of  the  blades.  In  consequence  of  this,  each  effort  of  traction  tends 
to  turn  the  handles  forward. 

Other  forms  of  axis-traction  forceps. — Professor  A.  R.  Simpson,  of 
Edinburgh,  has  introduced  a  modification  of  Tarnier's  forceps, 
formed  by  attaching  to  a  pair  of  ordinary  Simpson's  forceps  a  pair 
of  traction-rods  hinged  to  the  blades,  and  a  screw  to  compress  the; r?2 
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head  (Kg  193).  In  this  instrument  the  traction-rods,  as  attached to  the  prehensile  branches,  are  short,  and  the  handle  which  com- 
pletes them  is  added  after  the  blades  have  been  locked.  This  is 

the  same  principle  as  that  which  Tarnier  has  adopted  in  Ids  latest pattern. 

In  order  to  gain  the  advantage  of  axis-traction  without  the 
drawbacks  to  Tarnier's  forceps,  which  have  been  enumerated  above, 

Fig.  193.— Simpson's  axis-traction  forceps. 

I  have  had  constructed  the  forceps  shown  in  Figure  194.  With 

these,  as  with  Tamier's  forceps,  I  have  found  that  a  living  child 
can  in  some  cases  be  extracted  when  all  efforts  with  the  ordinary 

long  curved  forceps  have  failed.  The  general  shape  of  the  instru- 

ment is  similar  to  that  invented  by  Morale's,  of  Belgium,  but  the 
perineal  curve  is  carried  back  more  completely  to  the  axis  of  the 
upper  halves  of  the  blades,  and  the  lock  is  the  English  instead  of 
the  French  lock.  The  handles  lie  in  the  axis  of  the  upper  halves 
of  the  blades.  Hence  traction  has  to  be  made  simply  in  the  line  of 
the  handles,  as  with  straight  forceps,  and  if  it  is  desired  to  rotate 
the  head,  this  can  be  done  by  simply  rotating  the  handles  on  their 
own  axis.  The  operator  must  judge  for  himself  the  direction  of  the 

pelvic  axis  at  the  point  where  the  centre  of  the  head  is  lying,  as  in 

the  case  of  the  ordinary  forceps,  and  keep  the  handles  in  that  direc- 
tion. The  lock  is  made  in  the  reverse  of  the  ordinary  way,  in  order 

that  the  upper  blade  may  be  introduced  first,  and  the  handle  held 
backward  while  the  second  blade  is  being  passed. 
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It  will  be  found  that  these  forceps  can  be  applied  more
  easily 

than  Tamer's  forceps.  The  adjustment  of  the  lock  is 
 easier  even 

than  with  ordinary  forceps,  because  the  transverse  p
ortion  below 

the  lock  affords  a  considerable  leverage  in  rotating  the  shanks
  by 

means  of  the  handles,  so  as  to  bring  the  flat  surfaces  of  the  h
andles 

exactly  opposite  to  each  other,  and  the  blades  therefo
re  into  the 

right  position  to  lock.  These  forceps  may  be  used  for  the
  low 

forceps  operation  as  well  as  for  the  high,  and  there  is  a  c
ertain 

convenience  in  the  fact  that  the  handles  have  not  to  be  earned  so 

far  forward  between  the  patient's  thighs  at  the  last  stage  of  extrac- 

tion, but  merely  kept  always  in  the  direction  in  which  the  head  is 

at  any  moment  advancing.  I  do  not,  however,  recommend  any 

form  of  axis-traction  forceps  for  general  use  in  all  cases,  believing 

Fig.  194.— The  Author's  axis-traction  forceps. 

that  the  inclination  of  the  hue  of  traction  forwards  when  the  head 

is  passing  the  perineum  is  rather  an  advantage  than  a  disadvantage, 
as  tending  to  prevent  rupture. 

Forceps  in  occipito-posterior  positions  of  tlie  vertex. — So  long  as  the 
occiput  looks  in  any  degree  backward,  the  application  of  forceps 
-should  be  deferred,  if  possible,  or  the  occiput  should  first  be  rotated 
forwards  by  the  vectis,  in  the  manner  previously  described  (see  p.  5  4 1 ) ; 
for  if  the  head  descends  under  the  influence  of  the  natural  forces, 

the  occiput  will  probably  rotate  forwards,  but  if  it  is  grasped  by 
forceps,  this  rotation  will  almost  certainly  be  prevented,  and  the 
danger  of  laceration  of  the  perineum  will  thereby  be  increased. 
While  the  occiput  remains  backward,  forceps  should  only  be  applied 
if  the  condition  of  the  mother  calls  for  their  use,  or  if  it  is  judged 
that  there  is  no  chance  of  rotation  taking  place,  from  the  fact  that 
the  head  is  already  low  upon  the  perineum,  and  the  occiput  rotated 
backward  into  the  hollow  of  the  sacrum. 

The  blades  shoidd  be  applied  in  the  same  way  as  in  occipito- 
anterior positions,  and  no  attempt  should  be  made  to  rotate  the  head 

artificially,  but  it  should  be  extracted  over  the  perineum  with  extreme 
care  and  slowness,  in  consequence  of  the  increased  risk  of  laceration. 
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If  any  tendency  of  the  occiput  to  rotate  forwards  is  noticed,  the  blades 
should  be  completely  loosened  from  time  to  time,  and  allowed  to 
remain  loose  during  a  pain,  so  as  to  permit  rotation  of  the  head  to 
take  place  within  the  blades  if  possible,  under  the  influence  of  the natural  forces. 

Forceps,  in  face  presentations. — In  face  presentations,  where  the 
chin  is  directed  forward,  forceps  may  be  used  with  almost  as  much 
advantage  as  in  vertex  presentations.  The  blades  should  be  applied 
as  nearly  as  possible  to  the  sides  of  the  face.  The  handles  (of  long 
curved  forceps)  will  then  be  directed  at  first  somewhat  to  the  side. 
As  the  chin  rotates  under  the  pubic  arch,  the  handles  will  turn 
forward. 

Mentoposterior  positions. — In  the  majority  of  cases,  the  chin  is- 
directed  posteriorly  or  transversely.  There  is  then  considerable  risk 
to  the  child  in  the  use  of  forceps  ;  for  if  one  blade  is  applied  over 
the  chin,  its  tip  will  compress  the  neck  and  trachea,  and  is  liable  to 
do  such  damage  that  the  child  may  be  stillborn,  or  die  shortly  after 
birth.  Hence  in  all  such  cases  the  rule  is  the  same  as  in  occipito- 
posterior  positions  of  the  vertex — that  the  case  should  be  left  to  nature 

as  long  as  possible,  unless  the  condition  of  the  mother  requires  inter- 
ference. It  is  to  be  remembered  that,  although  labour  is  more 

protracted  than  in  vertex  presentations,  the  immense  majority  of 
cases  terminate  naturally,  if  left  alone. 

If  the  head  is  arrested  high  up  in  face  presentation,  version  is  the 
best  treatment  if  the  uterus  is  not  too  rigid  to  allow  it.  If  version 
is  not  admissible,  and  the  chin  posterior,  forceps  may  be  applied  as 
nearly  as  possible  to  the  sides  of  the  head,  the  concavity  of  the  pelvic 
curve  necessarily  looking  toward  the  forehead.  The  head  may  be 
drawn  down  in  this  position  until  it  rests  completely  upon  the 
perineum.  The  forceps  should  then  be  taken  off,  and  the  chin  will 
frequently  rotate  forward  at  the  last  moment  under  the  pressure  of 

the  perineum.  Sometimes  it  rotates  only  partially  forwards,  and  the 
face  passes  the  vulva  almost  in  a  transverse  position.  Sometimes, 
with  a  small  head,  the  chin  may  be  drawn  over  the  perineum  with 

forceps,  the  edge  of  the  perineum  being  hooked  backward  over  the 
chin  as  soon  as  possible. 

If  the  face  is  arrested  high  up  in  a  transverse  position,  and  version 

is  not  admissible,  the  only  chance  for  the  child,  although  a  poor  one, 

is  to  apply  the  forceps  in  whatever  way  they  will  seize  the  head. 

They  may  be  taken  off  as  before  when  the  head  is  drawn  quite  down 
upon  the  perineum. 

If  the  face  is  arrested  when  resting  low  upon  the  perineum, 

and  the  chin  remains  posterior,  the  attempt  may  be  made  to  effect 

rotation  artificially,  although  it  is  dangerous  to  do  this  when  the 
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head  is  high  up.  Straight  forceps  are  the  best  for  this  purpo
se. 

With  straight  forceps,  the  blades  are  applied  to  the  sides  of  the  head, 

and  the  handles  simply  rotated  in  their  own  axis,  some  down- 

ward traction  being  made  at  the  same  time.  It  is  possible,  however, 

to  carry  out  the  same  thing  with  curved  forceps.  The  blades  are 

applied  to  the  sides  of  the  head,  the  concavity  of  the  pelvic  curve 

necessarily  looking  toward  the  forehead.  Eotation  is  effected  by 

carrying  the  handles  more  to  the  side  and  in  a  backward  direction, 

the  head  being  at  the  same  time  firmly  grasped.  As  soon  as  the 

handles  begin  to  look  somewhat  posteriorly  and  the  chin  somewhat 

anteriorly,  the  forceps  are  taken  off,  and  re-applied  with  the  concavity 

of  the  pelvic  curve  toward  the  chin.  Extraction  is  then  easily 

completed  by  drawing  downward  and  at  the  same  time  aiding  the 
rotation  of  the  handles  to  the  front. 

Forceps  allied  to  the  after-coming  head. — The  value  of  the  ap- 

plication of  forceps  in  head-last  cases  has  been  very  variously 
estimated  by  different  authorities.  The  difference  may  depend  upon 
the  degree  of  dexterity  with  which  operators  have  tried  other  modes 
of  extraction.  When  the  resistance  is  due  to  soft  parts  only,  forceps 

will  rarely,  if  ever,  be  required,  if  the  method  of  extraction  pre- 
viously described  (see  pp.  230-232)  is  properly  carried  out. 

When  the  resistance  is  due  to  the  pelvis,  the  very  short  space 
within  which  the  child  must  be  extracted,  if  extracted  alive,  allows 
but  little  time  for  the  application  of  the  blades,  somewhat  impeded 

by  the  presence  of  the  child's  body,  and  for  extraction,  especially  if 
time  has  already  been  occupied  by  attempts  to  extract  by  pulling  the 
trunk.  It  has  already  been  shown  that,  in  flattened  pelves,  delivery 

by  traction  after  version  has  generally  the  advantage  over  the  applica- 
tion of  forceps  to  the  fore-coming  head  (see  pp.  491-493).  It  is  hardly 

likely,  therefore,  that  in  such  pelves  the  application  of  forceps 

should  be  the  best  mode  of  extracting  the  after-coming  head,  for 
some  of  the  disadvantages  attending  the  use  of  forceps  in  flattened 
pelves  will  exist  in  this  case  also.  For  instance,  the  pressure  of  the 
blades  will  have  the  same  tendency  to  displace  the  long  diameter  of 
the  head  out  of  the  transverse  diameter  of  the  pelvis,  and  to  bulge 
out  the  diameter  which  is  engaged  in  the  contracted  conjugate  by 
pressure  exerted  in  the  opposite  diameter.  Also  the  extraction 
must  be  effected  rapidly  instead  of  deliberately,  if  the  child  is  to  be 
saved.  The  only  advantage  is  that  greater  force  may  be  exerted. 
Accordingly,  although  some  authorities  speak  highly  of  the  appli- 

cation of  forceps  to  the  after-coming  head,  I  have  not  found  it  so 
efficacious  as  traction  on  the  body,  combined,  if  necessary,  with 
jaw-traction.  It  may  be  preferable,  however,  in  the  case  of  the 
pelvis  sefjuabiliter  justo  minor,  or  one  contracted  in  its  transverse 
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diameter.  Even  in  the  flattened  pelvis,  it  may  be  tried  if  the  other 
method  fails. 

For  application  of  forceps  to  the  after-coming  head,  the  body  of 
the  child  should  be  drawn  as  much  forward  as  possible,  and  held 

forward  between  the  patient's  thighs  by  an  assistant  who  grasps  the 
legs.  The  arms  should  be  previously  released,  if  extended  above 
the  head,  and  these  also  should  be  kept  forward.  The  blades  of 

the  forceps  are  then  to  be  introduced  posterior  to  the  child's  body, 
and  so  applied  to  the  head.  If  necessary,  a  moderate  degree  of 
traction  applied  by  an  assistant  to  the  body  may  be  combined  with 
the  force  exerted  by  the  forceps  upon  the  head.  Such  traction 

may  assist  in  elongating  the  head,  and  so  enabling  it  to  pass  the 
brim. 



CHAPTER  XXXIII. 

VERSION. 

By  version  is  meant  the  operation  for  altering  the  position  of  the 
foetus,  so  that  the  presenting  part  is  changed,  and  one  or  other  pole 
of  the  fastus  is  Drought  over  the  os  uteri.  Classifying  the  operation 
according  to  the  part  of  the  foetus  which  is  made  to  present,  the 
chief  varieties  of  version  are  cephalic  version,  in  which  the  head  is 
made  to  present,  and  podalic  version,  in  which  one  or  both  feet  are 

"brought  down.  Pelvic  version,  in  which  the  breech  is  made  to 
present  without  a  foot  being  brought  down,  is  rarely  performed. 
According  to  the  mode  of  its  performance,  version  is  divided  into 

three  classes — external  version,  effected  by  external  manipulations 
only  ;  internal  version,  effected  by  the  hand  introduced  within  the 

uterus,  the  external  hand  being  used  only  to  steady  the  uterus  ;  and 
the  combined  external  and  internal  version,  in  which  one  hand  is 
used  in  the  vagina  and  the  other  moves  the  foetus  by  pressure 
through  the  abdomen. 

History. — Version  is  a  very  ancient  operation.  Before  the 
introduction  of  forceps  it  was  used  more  than  it  is  at  present, 
because,  in  cases  of  contracted  pelvis,  it  was  the  only  possible  mode 
of  saving  the  foetus.  Cephalic  version,  recommended  by  Hippo- 

crates, was  at  first  alone  in  use,  and  was  employed  even  in  pelvie 
presentations.  Podalic  version  was  introduced  in  the  latter  part 
of  the  sixteenth  century,  and  taught  by  Pare,  Guillemeau,  Mauriceau, 
and  others.  On  account  of  the  greater  facility  of  podalic  version, 
cephalic  version  afterwards  fell  almost  entirely  out  of  use,  until 
revived,  for  a  certain  limited  class  of  cases,  by  recent  authorities. 

Cephalic  version. — For  the  performance  of  cephalic  version  it 
is  essential  either  that  the  membranes  should  be  intact,  and  the 
foetus  movable  in  the  liquor  amnii,  or,  at  any  rate,  that  the  liquor 
amnii  should  have  only  recently  escaped,  and  the  uterus  be  quite 
lax,  so  as  to  allow  ready  mobility  of  the  foetus.  Cephalic  version 
should  not  be  attempted  in  any  case  in  which  rapid  delivery  is  called 
for,  or  in  any  case  of  flattened  pelvis  in  which  there  is  any  con- 
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siderable  contraction  of  the  conjugate  diameter,  for  in  such  pelves the  head  is  likely  to  pass  better  when  it  enters  the  brim  with  the 
base  first.  With  these  exceptions,  cephalic  version  is  preferable  to podalic  in  all  cases  of  shoulder  or  transverse  presentation  in  which 
it  can  be  performed  without  much  difficulty,  for  the  risk  to 
the  child  is  much  less  if  it  passes  with  the  head  first  than  if  it  is 
extracted  by  the  feet.  Cephalic  version,  however,  frequently  requires 
more  dexterity  on  the  part  of  the  operator  than  the  ordinary  podalic version. 

Cephalic  version  by  the  external  method.— Cephalic  ver- 
sion by  external  manipulation  only  is  chiefly  available  for  those 

cases  in  which  a  transverse  or  oblique  position  of  the  axis  of 
the  fcetus  is  discovered  before  the  onset  of  labour.  It  may  be 
employed,  however,  even  after  labour  has  commenced,  provided 
that  the  liquor  amnii  is  intact,  and  the  uterus  is  completely 
relaxed  in  the  interval  of  pains.  For  the  operation  the  patient 
is  placed  on  her  back,  the  head  rested  on  a  low  pillow,  the 
abdomen  uncovered,  or  covered  only  by  a  thin  garment.  As 
much  relaxation  as  possible  of  the  abdominal  muscles  should  be 
secured.  It  is  essential  that  it  should  be  possible  to  make  out 
with  certainty,  by  external  palpation,  the  parts  of  the  fcetus, 
especially  the  head  and  the  breech,  the  head  being  distinguished 
by  its  hardness  and  uniform  rounded  form.  Then,  at  a  time 
when  the  uterus  is  completely  lax,  the  head  is  pushed  toward  the 
os  uteri  with  one  hand,  and  the  breech  toward  the  fundus  with 
the  other.  In  many  cases  the  foetus  rotates  with  great  facility, 
especially  if  its  long  axis  was  originally  transverse.  Frequently, 
however,  the  displacement  is  liable  to  occur  again,  from  tbe  same 

cause  which  produced  it  in  the  first  instance.  There  is,  how- 
ever, no  harm  in  making  the  reposition  once,  even  if  the  axis 

of  the  child  again  gets  out  of  position.  The  only  thing  necessary, 
if  labour  has  not  yet  come  on,  is  to  take  care  that  the  foetus  is 

again  restored  to  the  right  position  in  the  early  stage  of  labour  and 
before  the  rupture  of  the  membranes. 

Supposing  that  labour  has  commenced,  and  that  the  head  has 

been  brought  over  the  os  uteri,  the  patient  should  be  kept  quiet, 
in  bed,  and  not  allowed  to  walk  about,  lest  the  malposition  be 

reproduced  through  displacement  of  the  fundus  uteri.  In  general 
it  is  better  to  keep  the  patient  uniformly  on  her  back,  so  that 
there  may  be  no  inclination  of  the  fundus  to  one  side  or  the 

other.  If,  however,  there  is  a  marked  natural  inclination  of  the 

fundus  toward  one  side,  it  may  be  desirable  to  counteract  this  1  iy 

making  the  patient  lie  on  the  opposite  side,  or  with  some  incli- 
nation toward  the  opposite  side.    As  soon  as  dilation  of  the  os 
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has  progressed  to  some  extent,  the  fixation  of  the  head  in  the- 
pelvis  will  be  promoted  by  rupturing  the  membranes. 

Cephalic  version  by  the  combined  external  and 

internal  method. — In  former  days  cephalic  version,  was  per- 
formed by  passing  the  hand  into  the  uterus,  grasping  the  headr 

and  drawing  it  towards  the  os.  As  this  was  a  more  difficult 

operation  than  the  ordinary  podalic  version,  and  one  which  in- 
volved more  risk  of  injury  to  the  mother,  it  rightly  fell  into  dis- 

use. ■  Various  methods  of  combining  the  action  of  the  two  hands,- 

one  passed  into  the  vagina\  and  one  applied  externally  to  the  abdo- 
men, have  been  described  by  Buscb,  Hohl,  and  Wright,  of  Cincinnati. 

The  plan,  however,  which  can  be  employed  with  least  disturbance  to' 
the  mother  is  that  first  published  by  Dr.  Braxton  Hicks,*  which  can 
be  carried  out  when  only  one  or  two  fingers  can  be  passed  through 

the  cervix.  Whenever  a  shoulder  presentation  is  discovered  before- 
the  rapture  of  the  membranes,  and  there  is  no  contraction  of 

moment  of  the  conjugate  diameter  of  the  pelvis,  and  no  other  reason 
for  interference  than  the  malposition  of  the  fcetus,  it  is  worth  while 

to  endeavour  to  secure  a  head  presentation  by  this  method.  Evero 
when  the  liquor  amnii  has  escaped  it  may  be  possible  to  carry  it- 
out,  provided  that  it  has  escaped  only  recently.  Even  descent  of 
the  arm  is  not  considered  by  Dr.  Hicks  as  a  contra-indication  -r 
but,  in  such  case,  the  arm  must  first  be  returned  across  the  chest. 
Generally,  when  the  arm  is  prolapsed,  the  foetus  will  not  be  mov- 

able enough  to  allow  cephalic  version. 

Method  of  operating. — The  bladder  and  rectum  shoxtld  be  empty,, 
as  in  all  obstetric  operations.  Anaesthesia  is  not  absolutely  neces- 

sary, but  it  always  facilitates  the  operation,  and  should  be  employed 
at  any  rate  in  those  cases  in  which  the  introduction  of  the  hand  into 
the  vagina  is  difficult  or  excites  spasm,  or  in  which  the  uterus?' 
is  contracting  frequently,  and  there  is  a  risk  that  the  membranes- 
will  be  ruptured.  Dr.  Hicks  recommends  that  the  patient  should 
be  placed  on  thf  left  side,  and  the  left  hand  introduced  into  the- 
vagina,  as  for  podalic  version.  The  position  of  the  head  and  breech 
must  be  first  made  out,  and  these  parts  recognised  by  external  pal- 

pation. Then  one  or  two  fingers  are  introduced  through  the  cervix, 
placed  upon  the  apex  of  the  shoulder,  and  the  shoulder  is  by  their 
means  pushed  upward  in  the  direction  of  the  breech  and  away  from 
the  head.  As  soon  as  the  shoulder  begins  to  recede,  the  external  handr 
placed  upon  the  abdomen  over  the  head,  pushes  the  head  down  into- 
the  pelvic  brim  over  the  os  uteri.  The  shoulder  still  rising,  the 
head  can  be  received  upon  the  tips  of  the  inside  fingers.  The  head 
will  play  like  a  ball  between  the  two  hands,  the  membranes  being. 

•  "Combined  External  and  Internal  Version,"  18G4. 
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.•still  intact,  and  can  be  adjusted  at  will  over  the  os.  If  the  breech 
does  not  readily  rise  to  the  fundus  after  the  head  is  fairly  in 
the  os,  the  hand  should  be  withdrawn  from  the  vagina,  and aised  to  push  up  the  breech  from  the  exterior  in  the  direction  of 
the  fundus.  It  is  only  at  this  last  stage  that  the  method  becomes 
truly  "  bipolar,"  the  forces  being  applied  to  the  opposite  ends  of  the foetus. 

Choice  of  position.— When  the  head  is  displaced  toward  the  ' 

patient's  left  side,  and  the  breech  therefore  toward  the  right,  there  is no  doubt  that  it  is  best  to  make  her  lie  on  her  left  side,  as  recom- 
mended by  Dr.  Hicks,  for  then  gravity  assists  the  movement  of  the 

.breech  toward  the  fundus.  When,  however,  the  head  is  displaced 
-to  the  right  side  and  the  breech  to  the  left,  I  have  found  it  better, 
in  order  to  get  a  similar  assistance  from  the  action  of  gravity  on  the 
fundus  uteri  and  the  breech  towards  rectifying  the  position  of 

the  child's  axis,  to  place  the  patient  on  her  right  side.  The  right 
hand  may  then  be  passed  into  the  vagina,  and  the  left  hand  used 
«externally  over  the  abdomen. 

Some  have  recommended  the  use  of  the  knee- elbow  position,  that 
she  fetus  may  gravitate  away  from  the  pelvic  brim,  and  so  the 
recession  of  the  shoulder  may  be  facilitated.  When  vaginal  space 

is  ample  and  the  patient  tolerant,  so  that  an  anaesthetic  may  be  dis- 
pensed with,  the  position  may  be  tried,  if  the  shoulder  is  not  found 

.easily  to  recede  with  the  lateral  position.  In  other  cases  an 

.approximation  may  be  made  to  the  effect  of  the  knee-elbow  position 

by  adopting,  instead  of  the  simple  lateral  position,  Sims'  semi-prone 
position,  in  which  the  lower  arm  is  extended  straight  behind  the 
back,  the  chest  is  rotated  so  as  to  rest  downward  against  the  bed, 
.and  the  upper  knee  is  flexed  more  than  the  lower,  the  knee  also 
being  in  contact  with  the  bed. 

Podalic  version. — PodaHc  version  is  to  be  performed  in  all 
.cases  of  shoulder  or  transverse  presentation  in  which  cephalic  version 

is  contra-indicated,  or  cannot  readily  be  earned  out.  These  com- 
prise much  the  largest  proportion  of  the  whole.  Podalic  version  is 

.also  indicated  when  the  head  is  presenting  in  many  cases  of  placenta 

praevia,  in  some  of  accidental  haemorrhage,  in  certain  cases  of 

flattened  pelvis,  in  some  of  prolapse  of  the  funis,  and  also  in  cases 

in  which  rapid  delivery  is  called  for  on  account  of  some  perilous 

.condition  of  the  mother,  such  as  eclampsia.  The  grounds  for 

.deciding  on  the  operation  in  any  given  case  are  considered  under 

.their  respective  headings.  Podalic  version  may  be  performed  either 

by  the  combined  internal  and  external,  otherwise  called  the  bipolar, 
•nv  by  the  internal  method. 

The   combined  internal  and  external  method  for  podalic  as 
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•well  as  for  cephalic  version,  as  it  is  now  generally  carried  outr 

was  first  described  by  Dr.  Braxton  Hicks.  Priority  has  been 

claimed  for  Dr.  Wright,  of  Cincinnati,  who  also  recommended  the 

combined  use  of  two  hands,  but  his  method  was  not  precisely  the 
same. 

Bipolar  version  in  head  presentation. — The  essential 

principle  of  the  method  consists  in  the  use  of  the  internal  hand  to- 

push  away  from  the  os  that  pole  of  the  trunk  of  the  foetus  (in 

shoulder  presentations),  or  of  the  whole  foetus  (in  head  presenta- 

tions), which  is  occupying  it,  and  of  the  external  hand  to  bring 

down  the  opposite  pole  into  the  os.  Its  great  merit  is  that  it  can 

be  employed  at  an  early  stage  of  labour,  when  the  os  is  only  enough 
dilated  to  admit  two  fingers,  and  that  it  avoids  the  risk  to  the 

mother  which  is  incurred  by  forcibly  dilating  the  cervix,  in  order  to- 
introduce  the  hand  into  the  uterus.  For  its  performance,  it  is- 
essential  that  the  uterus  should  be  so  relaxed  as  to  allow  the  foetus- 
to  move  readily,  and  therefore  that  the  liquor  amnii  shall  not  have 
drained  away  so  completely  that  its  walls  have  closely  clasped  the 
foetus.  When  the  membranes  are  still  intact,  the  foetus  can  generally 
be  rotated  with  surprising  ease. 

Ancestkesia. — In  all  cases  of  version,  there  is  nothing  which 
facilitates  the  operation  so  much  as  complete  anaesthesia,  and  a- 

comparatively  inexperienced  operator  will  find  it  especially  valu- 
able. Chloroform  has  some  advantages  over  other  anaesthetics, 

since,  when  given  fully,  it  relaxes  the  uterus  more  completely. 
There  is  also  less  risk  attending  its  use  in  puerperal  women  than  in 
average  patients,  as  has  already  been  explained.  The  anaesthetic 

should  be  given  to  the  full  surgical  degree,  so  that  the  voluntary 
muscles  are  relaxed,  and  the  uterus  is  rendered  as  flaccid  as  possible. 
If  possible,  there  should  be  an  assistant  to  administer  the  anaesthetic. 

If  it  is  impossible  to  obtain  a  skilled  assistant,  the  operator  may  first 
place  the  patient  fully  under  its  influence,  and  then  rapidly  perform 
the  version  before  she  recovers  sensation.  An  anaesthetic  is  notr 
however,  absolutely  essential  for  the  operation,  especially  if  the 
operator  is  dexterous,  and  the  vagina  wide  enough  to  admit  the 
hand  easily. 

Position  of  thepatient,  and  choice  of  hand  to  be  introduced. — In  this 
country  the  patient  is  usually  placed  on  her  left  side  in  the  ordinary 
obstetric  position.  The  hips  should  be  brought  to  the  edge  of  the 
bed,  the  trunk  placed  transversely,  and  the  thighs  bent  up  toward 
the  abdomen.  The  right  thigh  should  be  held  up  by  the  nurse  or 
other  assistant,  so  that  the  right  aim  may  reach  the  abdomen  by 
passing  between  the  thighs.  The  left  hand  should  be  introduced 
into  the  vagina  as  a  rule,  because  it  passes  more  easily  along  the 
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most  convex  to  it  do^^e^  **  * 
feome  may  prefer  to  place  the  patient  in  the  lithotomy  position. 

Fig.  195.— First  stage  of  bipolar  version.    (After  E.  Barnes.) 

The  operator  then  stands  or  sits  between  the  thighs,  which  are  both 
supported  by  assistants.  Either  hand  may  be  introduced.  It  is 
better  to  choose  the  hand  so  that  its  flexor  surface  will  correspond 
to  the  abdominal  surface  of  the  foetus  when  it  is  introduced.  Thus 

the  right  hand  should  be  chosen  if  the  abdomen  of  the  foetus  is 

•directed  toward  the  operator's  right  side,  and  vice  versd. 
Time  for  operating. — It  is  of  great  importance  that  the  version 

should  be  performed  before  the  rupture  of  the  membranes.  If  the 
liquor  amnii  has  escaped  at  all,  it  is  more  difficult,  and  it  is  rarely 
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possible  to  turn  by  the  bipolar  method  when  the  membranes  have 
been  ruptured  long.  A  dilatation  of  the  cervix  sufficient  to  admit 
two  fingers  is  sufficient.  If,  however,  the  operator  is  diffident  about 
his  skill  in  turning  by  the  bipolar  method,  and  especially  if  also 
the  operation  is  rendered  more  difficult  by  a  placenta  prsevia 
occupying  the  lower  segment  of  the  uterus,  and  there  is  no  reason 
to  anticipate  early  rupture  of  the  membranes,  it  is  well  to  wait  for 

a  somewhat  greater  dilatation  than  this.  It  will  not  then  be  neces- 
sary to  wait  much  longer  for  the  cervix  to  allow  the  hand  to  pass, 

Fig.  196. — Second  stage  of  bipolar  version. 

in  case  the  operator  should,  after  all,  be  obliged  to  have  recourse  to 
the  internal  method  of  version.  Moreover,  there  will  probably  be 
a  greater  physiological  relaxation  of  the  vagina. 

Method  of  operating.—  First  of  all,  the  exact  position  of  the  foetus 
must  be  detennined.  This  is  to  be  done  by  abdominal  palpation, 
and  by  feeling  the  sutures  and  fontanelles.  If  any  doubt  whatever 
exists,  a  final  determination  must  be  made  after  the  left  hand  is 
introduced  into  the  vagina,  by  feeling  an  ear,  or  by  recognising  the orbits,  nose,  or  face. 

The  coat  should  be  removed,  the  left  shirt-sleeve  turned  up  above 
the  elbow,  and  the  dorsal  surface  of  the  left  hand  and  the  whole  of  the 
wrist  well  lubricated.    The  left  hand  is  then  passed  into  the  vagina 
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hand    pie  l  int  I  ™  F™™^  «  if  the 

pessary.  If  the  cervix  lies  low,  a  dexterous  operator  may  turn bypassmg  four  fingers  only  into  the  vagina,  keeping  the  ThS 

First  stage.- One  or  two  fingers  are  passed  through  the  cervix and  rested  upon  the  presenting  part  of  the  head,  while  the  extern^ 

Tig.  197.— Second  part  of  first  stage  of  bipolar  version,  when  head  becomes  extended 
(After  K.  Barnes. 

hand  is  placed  upon  the  abdomen,  over  the  breech.    The  fingers  then 
push  the  head  upwards  and  in  tlie  direction  of  the  occiput  (see  Fig.  195r 
p.  590).    The  reason  for  this  is  that,  if  the  head  were  pushed  in. 
any  other  direction,  the  back  or  side  of  the  foetus  would  come  down 
over  the  os,  and  not  the  knees,  which  always  lie  in  front  of  the 
abdomen.    As  the  fingers  push  the  head  up,  the  external  hand 
pushes  the  breech  downward,  and  in  the  direction  of  the  abdomen 

of  the  fetus  (see  Fig.  195).    The  pressure  is  to  be  continued  until 
the  head  has  receded  as  far  as  the  fingers  can  reach  to  push  it 

(see  Fig.  196). 
Second  stage. — As  the  head  thus  recedes,  the  fetus  generally 

preserves  its  attitude  of  general  flexion,  provided  that  a  good  deal  of 
liquor  amnii  is  still  retained,  and  the  limbs  are  the  next  parts  which 
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the  internal  fingers  are  able  to  touch.  In  this  case  the  sec
ond  stage 

of  version  is  that  the  right  hand  continues  to  press  down  the
  breech 

towards  the  brim,  and  so  brings  the  knees  within  reach  of  the 
 internal 

finger,  which  secures  one  of  them  (Fig.  196,  p.  591).  If,  however, 

but  little  liquor  amnii  remains,  and  the  uterus  envelops  the  foetu
s 

more  closely,  the  head  may  become  extended  as  it  is  pushed  away 

by  the  fingers,  and  the  shoulder  or  chest  may  be  felt  over  the  os  by 

the  internal  fingers.  In  this  case  there  is  an  intermediate  stage  in 

which  the  shoulder  or  chest  is  pushed  by  the  internal  fingers  in  the 

direction  of  the  head,  the  right  hand  continuing  to  press  the  breech 

in  the  opposite  direction,  and  downward  (Fig.  191).    The  knee 

Fig.  19S. — Commencement  of  third  stage  of  bipolar  version.    (After  E.  Barnes.) 

is  distinguished  from  the  elbow  by  its  pointing  towards  the  head, 
and  not  away  from  it  (see  Fig.  196).  As  soon  as  a  knee  is  seized, 
the  membranes  are  to  be  ruptured  at  this  point,  if  they  have  not 

been  ruptured  already,  and  the  index  finger  hooked  into  the  flexure 
of  the  knee. 

Third  stage. — As  soon  as  the  knee  is  firmly  secured  by  the  finger, 
the  external  hand  is  transferred  from  the  breech,  and  placed  on  the 
other  side  of  the  abdomen  over  the  head,  so  as  to  push  the  head  up 
toward  the  fundus  while  the  finger  draws  the  knee  through  the  os 
(Fig.  198).  When  the  knee  has  been  brought  through,  the  os 
into  the  vagina  the  foot  should  be  brought  down,  so  that  the 

operator,  by  feeling  the  heel,  may  assure  himself  positively  that  he 
has  secured  a  leg  and  not  an  arm  (Fig.  199,  p.  594). 

Q  Q 
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^  1  8h0uld  be  made  uP°n  t]xe  le&  until  the  greater  part  of 
the  thigh  has  passed  through  the  os,  and  the  half-breech  is  beginning 
to  enter  it.  This  will  bring  the  foot  outside  the  vulva.  If  this  is 
not  done  and  the  leg  only  passes  through  the  os  as  far  as  the  knee, 
the  breech  may  remain  at  some  distance  from  the  os,  the  long  axis 
of  the  fetus  may  still  be  diagonal  or  nearly  transverse,  and  the 

Fig.  199.— Second  part  of  third  stage  of  bipolar  version.    (After  E.  Barnes.) 

progress  of  labour  is  liable  to  be  arrested.  When  the  half-breech  is 
once  brought  fully  into  the  os,  the  head  is  sure  to  rise  to  the  fundus. 
It  will  be  observed  that  the  action  of  the  two  hands  is  strictly 

bipolar  in  the  first  and  third  stages,  but  not  in  the  second,  in  which 
the  right  hand  presses  down  the  breech  for  the  left  fingers  to  seize 
the  knee. 

In  some  cases,  especially  when  liquor  amnii  is  abundant,  the 
fetus  is  so  very  mobile,  and  rotates  in  any  direction  so  easily,  that 
it  is  difficult  to  catch  a  knee.  If  the  foot  can  be  touched  before  the 

knee,  and  positively  identified  as  a  foot,  by  feeling  the  heel,  it  may 
be  caught  between  the  index  and  middle  fingers,  and  brought 
through  the  os.    Otherwise  it  is  better  to  rupture  the  membranes, 



BIPOLAR  VERSION  IN  SHOULDER  PRESENTATIONS.  595 

and  then  seek  the  knee  or  foot,  which  will  be  brought  nearer  to 

the  os,  and  will  be  less  mobile,  as  the  liquor  amnii  escapes.  The 
presence  of  the  hand  and  wrist  in  the  vagina  generally  prevents  any 
too  sudden  and  complete  escape  of  the  liquor  amnii.  Sometimes 
the  long  axis  of  the  foetus  may  have  become  completely  turned 
round,  so  as  to  produce  a  breech  presentation,  before  the  leg  is  seized. 

Choice  of  the  leg  to  seize. — When  version  is  performed  in  head 
presentations,  it  generally  makes  no  difference  which  leg  is  seized, 
and  therefore  the  knee  or  foot  which  comes  first  may  be  taken. 
There  is,  however,  one  exception  to  this  rule.  When  version  is 
performed  on  account  of  a  flattened  pelvis,  and  it  has  been  made  out 
that  there  is  more  room  on  one  side  of  the  pelvis  than  on  the  other, 
on  account  of  greater  width  of  the  sacral  wing  on  one  side,  or  any 
other  reason,  it  is  desirable  to  bring  the  occiput  toward  the  wider 

side.  Fig.  152  (p.  493)  shows  a  pelvis  of  this  kind,  and  it  will 
be  obvious  from  this  figure  how  it  is  that  the  head  adapts  itself 
better  to  the  pelvis  when  the  biparietal  diameter  is  on  the  wider 
side.  Since  the  leg  which  is  brought  down  always  eventually 
rotates  forward  (see  p.  494),  the  object  may  be  gained  by  seizing 
that  leg  which  it  is  desired  to  bring  to  the  front.  Thus,  if  the  left 
side  of  the  pelvis  is  the  widest  (as  in  Fig.  152),  the  left  leg  should 
be  seized,  and  vice  versa. 

As  it  is  difficult  to  select  the  leg  when  only  one  or  two  fingers 
are  passed  through  the  os  uteri,  it  is  better  to  wait,  in  such  cases, 
for  a  somewhat  greater  dilatation  of  the  os  before  undertaking  version. 
The  hand  may  then  be  passed  through  the  os  to  select  the  leg,  if  it 
cannot  otherwise  be  made  out  which  is  right  and  which  is  left. 

Bipolar  version  in  shoulder  presentations. — Bipolar 
version  is  not  so  often  available  in  shoulder  as  in  head  presentations; 
for,  if  the  membranes  are  intact,  it  is  generally  right  to  attempt 
cephalic  version,  and,  after  their  rupture,  the  liquor  amnii  quickly 
drains  away,  and  the  uterus  grasps  the  fetus  too  "closely  to  allow  it to  be  turned  in  this  manner.  In  all  cases,  however,  in  which  the 
membranes  have  not  been  long  ruptured,  the  bipolar  method  may 
be  attempted  in  the  first  instance  without  any  disadvantage  ;  for  if 
the  shoulder  cannot  be  made  to  recede  by  pressure  with  the  fingers passed  through  the  cervix,  it  is  easy,  provided  that  the  cervix  is 
sufficiently  dilated,  to  pass  the  hand  on  into  the  uterus,  without withdrawing  it  from  the  vagina,  and  seek  the  knee  or  foot. 

The  two  poles  which  have  now  to  be  regarded  are,  in  the  first, 
instance,  not  the  poles  of  the  whole  foetus,  namely,  the  breech  and 
head,  but  the  poles  of  the  trunk  apart  from  the  head—that  is  to 
say,  the  breech  and  shoulder.  The  position  is  similar  to  that  in 
the  exceptional  stage  of  bipolar  version  shown  in  Fig.  197,  p.  592. 

Q  Q  2 
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The  fingers  passed  through,  the  cervix  first  push  the  shoulder 
upwards,  in  the  direction  of  the  head  and  somewhat  toward  the  back 
of  the  foetus,  so  that  its  abdominal  surface  is  brought  over  the  os. 
At  the  same  tune  the  external  hand  is  used  to  press  clown  the  breech 
in  the  direction  of  the  os.  If  the  shoulder  can  be  made  to  recede, 
the  knee  is  sought  for  and  hooked  by  the  finger,  hi  the  same  way  as 
in  head  presentations.  As  soon  as  the  knee  is  thus  secured,  the 
external  hand  is  transferred  from  the  breech  to  the  head,  and 
presses  the  head  up  toward  the  fundus,  as  in  Fig.  198,  p.  593.  At 
this  stage,  therefore,  the  two  forces  are  applied  to  the  poles  of  the 
entire  foetus.  The  whole  proceeding  is,  of  course,  comparatively 
easy  if  the  liquor  amnii  is  still  intact. 

If  the  shoulder  cannot  easily  be  made  to  recede  by  the  direct 
pressure  of  the  fingers,  and  the  arm  is  prolapsed  in  the  vagina,  it 
is  sometimes  of  use  to  grasp  the  humerus  with  the  hand  in  the 
vagina,  and  use  it  as  a  kind  of  handle  to  push  the  shoulder  in  the 
required  direction. 

Internal  version  in  head  presentations. — Internal 
version  has  been  employed  so  much  more  extensively  than  any 
other  kind  of  version,  that  it  is  generally  regarded  as  version  par 
excellence.  The  object  is  to  seize  one  leg,  and  bring  it  through  the 
os  into  the  vagina.  Then,  by  traction  exerted  on  the  breech  through 
the  medium  of  this  leg,  the  foetus  is  made  to  rotate ;  whatever  part 

was  previously  presenting  is  thereby  caused  to  recede,  and  the  half- 
breech  is  brought  into  the  os.  The  reason  for  bringing  down  one 

leg  only  and  not  both  legs  is  that  the  half-breech  forms  a  better 
dilator  for  the  cervix  and  other  soft  parts  than  the  two  thighs  side 

by  side,  and  therefore  there  is  less  risk  of  the  after-coming  head 

being  delayed,  and  the  child's  life  lost  in  consequence.  If  the  child 
is  previously  dead,  in  the  case  of  shoulder  presentation,  there  is 
sometimes  an  advantage  in  bringing  down  both  legs. 

Olioice  of  hand  to  introduce. — As  a  general  ride  the  patient  may 

be  placed  on  the  left  side,  and  the  left  hand  used  for  all  cases,  since 

it  adapts  itself  better  to  the  pelvic  curve.  Whatever  be  the  position 

of  the  foetus,  the  left  hand  can,  as  a  ride,  reach  its  abdominal  surface, 

and  so  find  the  knees ;  for  the  abdomen  never  looks  directly 

forward,  even  in  occipito-posterior  positions  of  the  vertex.  By 

supinating  the  forearm,  the  hand  may  be  brought  to  reach  the  left 

side  of  the  pelvis  ;  by  pronating  it,  to  reach  the  right  side.  By  this 

means  the  posterior  leg  at  any  rate  can  be  reached  by  the  left  hand, 

even  in  occipito-posterior  positions  of  the  foetus.  In  occipito- 

anterior positions  the  left  hand  has  not  to  diverge  far  from  the 

posterior  wall  of  the  genital  canal. 

In  cases  of  flattened  pelvis,  there  is  generally  posterior  obliquity 
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of  the  uterine  axis  in  reference  to  the  axis  of  the  brim,  especially
 

the  pelvic  inclination  is  increased.    Under  these  circumsta
nces, 

the  legs  and  feet  lie  against  the  posterior  wall  of  the  fundus,  
it 

necessary  to  bend  back  the  wrist,  after  passing  .the  promontory 

the  sacrum,  in  order  to  reach  them.    This  is  sometimes  difficu
lt 

Fig.  200,— Internal  version  in  head  presentation,  [Seizing  the  leg.  (After  Tyler  Smith.) 

the  uterus  isjit  all  tightly  contracted.  If  necessary,  the  left  arm  may 
be  withdrawn,  and  the  right  arm  introduced  in  order  to  seize  the 
leg  ;  for  although  the  left  arm  adapts  itself  better  to  the  pelvic  curve, 

the  right  arm  does  so  better  to  the  "  curve  of  the  false  promontory." 
The  primary  choice  of  the  hand  to  introduce  is  not  a  matter  of 

great  consequence,  and  different  authorities  have  given  different 

rules  on  the  subject.  If  the  patient  is  placed  on  the  back,  the  right 
hand  may  be  chosen  if  the  abdomen  of  the  child  is  directed  towards 

the  right  of  the  operator  (see  Fig.  200),  and  vice  vend. 
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Preparations. — In  cases  where  internal  version  is  necessaiy  com- 
plete anaesthesia  is  even  more  important  than  in  those  in  which  it 

is  possible  to  perform  bipolar  version,  in  order  to  facilitate  the 
operation  by  securing  the  greatest  possible  relaxation  of  the  uterus. 

The  patient's  right  knee  is  to  be  raised,  as  in  the  former  case,  that the  right  hand  may  have  access  to  the  abdomen,  and  make  counter- 
pressure  on  the  breech  to  support  it,  even  if  it  is  not  able  actually 
to  bring  it  nearer  to  the  internal  hand.  Not  only  the  dorsal  surface 
of  the  hand,  but  the  whole  of  the  forearm  should  be  thoroughly 
lubricated,  and  it  is  well  to  introduce  a  piece  of  lard  or  vaseline 
into  the  vagina. 

Method  of  operating. — The  whole  hand  is  gently  and  slowly 
passed  into  the  vagina,  the  fingers  being  held  together  in  the  form 
of  a  cone.  If  the  cervix  is  not  dilated  enough  to  allow  the  hand 
to  pass,  it  must  be  gradually  stretched  by  pressing  the  fingers  into  it 
in  the  same  conical  form,  until  there  is  room  for  the  hand  to  pass 
it.  The  exact  position  of  the  foetus  should  have  been  previously 
made  out.  The  operator  must  now  verify  his  diagnosis,  as  the 
hand  passes  into  the  uterus,  by  feeling  the  face.  The  direction  of 
the  face  will  guide  the  hand  toward  the  abdominal  surface  of  the 
fcetus,  up  which  it  ought  to  pass.  To  make  room  for  the  hand  to 
pass,  the  head  must  be  pushed  out  of  the  way.  In  doing  this  the 
operator  should  carry  out  in  some  degree  the  principle  of  bipolar 
version,  even  though  it  is  impossible  to  do  so  fully.  That  is  to  say, 

1  he  should  push  the  head  in  the  direction  of  the  occiput,  in  order  to 
bring  the  abdominal  surface  of  the  fcetus  toward  the  internal  hand, 

and  should  at  the  same  time  make  counter-pressure  on  the  breech 
with  the  external  hand  (Fig.  200,  p.  597). 

Seizing  the  knee. — The  hand  and  arm  should  be  gradually  passed 
up  toward  the  fundus  in  the  absence  of  a  pain,  the  external  hand 

still  making  counter-pressure  over  the  uterus,  until  the  hand  reaches 

the  child's  abdomen.  If  a  pain  comes  on  during  the  operation,  the 
hand  must  be  allowed  to  lie  flat  against  the  uterine  wall  until  it  has 

passed  off.  As  the  hand  passes  the  head,  it  sometimes  happens  that 

a  ring  projecting  inwards,  formed  by  contraction  of  the  internal  os, 
is  detected  above  the  head.  In  such  case,  the  attempt* to  turn 

should  be  given  up ;  for  this  condition  implies  that  the  cervix  has 

undergone  dangerous  thinning  through  retraction  of  the  body  of  the 

uterus  in  prolonged  labour,  and  that  the  uterus  has  closed  tightly 

round  the  fcetus  after  escape  of  the  lkpior  amnii.  If  an  attempt  is 

made  to  force  the  head  back  over  the  projecting  ring,  there  is  a  risk 

of  causing  rupture. 

The  older  authors  generally  recommend  that  a  foot  should  be  seized. 

The  knee  is  preferable,  for  two  reasons.    In  the  first  place,  it  is 



INTERNAL  VERSION  IN  HEAD  PRESENTATIONS.  599 

nearer,  and  generally  is  reached  first.  Secondly,  it  can  be  secured  by 

hooking  the  forefinger  into  the  flexure  of  the  joint.  The  foot 

cannot  °be  held  securely  without  the  use  of  the  thumb,  and,  when 
the  thumb  is  used,  the  closed  fist  occupies  more  space,  and  cannot 

therefore  be  so  easily  withdrawn.  The  knees  will  be  found  near  the 

elbows,  and  not  far  from  the  level  of  the  umbilicus.  A  knee  is  distin- 

guished from  an  elbow — first,  by  its  being  broader,  and  not  having  the 

sharp  projection  of  the  olecranon ;  secondly,  by  its  pointing  toward 

the  head,  while  the  elbow  points  away  from  it.  In  case  of  any 

doubt  being  felt,  the  finger  should  be  passed  up  the  limb  to  feel  the 

breech,  or  the  foot,  which  can  be  verified  by  the  heel.  In  general, 

whichever  leg  comes  first  should  be  taken.  It  is  only  necessary  to 

make  a  selection  in  the  exceptional  case  before  mentioned  (see 

p.  595),  in  which  it  is  desired  to  bring  the  occiput  into  the  wider 

side  of  an  unequal  pelvis.  If  the  foot  happens  to  be  reached  more 

readily  than  the  knee,  it  may  be  taken  instead. 

The  forefinger,  having  secured  the  knee,  draws  it  downward 

through  the  os  uteri,  and  thereby  effects  rotation  of+the  foetus  and 
recession  of  the  head.  As  soon  as  the  leg  is  in  the  vagina  the  foot 

is  brought  down.  Traction  is  then  to  be  made  upon  the  leg,  until 
the  half-breech  has  fully  entered  the  os,  and  the  head  has  ascended 
to  the  fundus.  The  ascent  of  the  head,  in  the  later  stage,  may 

be  assisted  by  pressure  upwards  with  the  external  hand,  as  in 
Fig.  199,  p.  594. 

If  the  foetus  cannot  be  made  to  rotate  by  traction  upon  the  knee 
or  foot,  the  expedients  may  be  tried  which  will  shortly  be  described 
as  available  in  difficult  versions  for  shoulder  presentation.  But,  if 
resistance  is  great,  it  is  generally  better  not  to  persevere  with  the 
version,  since,  in  head  presentation,  it  is  usually  undertaken  only 
for  the  sake  of  the  foetus. 

Internal  version  in  shoulder  presentations. — The  left 
hand  may  be  introduced  as  a  rule,  in  all  cases,  as  in  the  other  forms 
of  version,  the  patient  being  placed  on  the  left  side  ;  for  since, 

even  in  dorso-posterior  positions,  the  abdomen  does  not  look  exactly 
forwards,  but  is  inclined  to  one  side,  the  hand  can  always  be  carried 
far  enough  round  one  side  or  other  of  the  pelvis  to  reach  the 
posterior  or  lower  knee.  Some  authors,  however,  recommend  the 

use  of  the  left  hand  in  dorso-anterior  positions,  the  right  hand  in 
dorso-posterior  positions  (see  Fig.  201,  p.  600).  It  is  to  be 
remembered  that  the  operator  can  always  reverse  the  hand  to  be 
used,  if  he  desires  to  do  so,  by  reversing  the  position  of  the  patient. 
Sometimes  also  there  is  an  advantage  in  the  use  of  the  right  hand, 
to  correspond  with  the  curve  of  the  false  promontory,  and  reach  the 
legs  when  lying  far  back  in  the  fundus  uteri,  as  described  for  the 
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T^'^T^^f  l31'esentation-  If  Patient  is  placed  on  hex- back,  the  right  hand  may  be  used  if  the  child's  abdomen  looks 
toward  the  mother's  left,  and  conversely  (see  Fig  202  p  602) Choice  of  leg  to  seize.— In  general  it  is  preferable  to  seize  the  lower 
leg  or  that  on  the  same  side  as  the  presenting  shoulder  This 
is  always  nearer  and  easier  to  reach,  in  some  cases  very  much  easier 
than  the  upper  leg,  or  that  diagonally  opposite  to  the  presenting siioulcler.  If  it  is  seized,  the  nearest  part  of  the  half-breech  is 
brought  to  the  os  uteri  by  the  shortest  path,  and  the  foetus  is  turned 

in  the  bilateral  plane  of  its  trunk — that  is  to  say,  around  an  antero- 
posterior axis  passing  through  the  centre  of  the  trunk.  This  cor- 

responds to  version  in  the  plane  of  the  paper  in  Figure  226, 
Appendix  II.  This  is  the  simplest  kind  of  version  which  can 
effect  the  desired  object,  since  no  complete  rotation  of  the  long  axis 
of  the  fcetus  is  necessary.  Its  position  being  already  oblique,  it  is 

sufficient  to  turn  it  through  an  angle  of  not  much  more  than  100° 
to  bring  the  half-breech  into  the  os.  The  back  of  the  foetus,  which 

is  generally  anterior  to  begin  with,  remains  anterior  after  the  ver- 
sion— that  is  to  say,  it  remains  in  the  most  favourable  position. 

The  contrary  doctrine  has  been  taught  in  most  of  the  leading 
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English  text-books.  It  was  laid  down  by  Sir  James  Simpson  that 

the°facility  of  version  depended  upon  seizing  the  leg  of  the  opposite 
side  of  the  body  to  the  presenting  shoulder  (Fig.  201).  The  reason 

he  gave  for  this  was  that  to  seize  the  leg  of  the  same  side  merely 

bent  the  body  forward  upon  the  transverse  axis  of  the  trunk,  but  to 

seize  the  leg  of  the  opposite  side  also  rotated  it  upon  the  longi- 
tudinal axis  of  the  trunk.  He  considered  that  the  former  action 

was  liable  to  bring  down  the  lower  extremity  without  displacing 

the  upper,  so  that  the  shoulder  and  half-breech  of  the  same  side 

became  jammed  together  in  the  os.  But  rotation  of  the  body  at 

the  same  time  on  its  longitudinal  axis,  by  traction  made  upon 

the  opposite  pole  to  the  presenting  shoulder,  he  believed  to  elevate 

and  turn  away  from  the  os  uteri  the  part  originally  presenting. 

Sir  James  Simpson  has  been  followed  by  Tyler  Smith,  Barnes, 

Meadows,  and  Playfair.  On  the  other  hand,  most  of  the  foreign 

authorities  recommend  version  by  the  lower  leg.  It  is  also  certain 

that  those  who  do  not  trouble  themselves  particularly  to  make 

out  which  leg  they  have  seized  will  turn,  in  almost  all  cases,  by 
the  lower  leg,  since  this  is  so  much  easier  to  reach.  It  appears 

that  Sir  James  Simpson  and  those  who  followed  him  have  over- 

looked the  fact  that  inversion  by  the  lower  leg  there  is  generally'no 
bending  forward  of  the  body  upon  the  transverse  axis  of  the  trunk, 
so  that  the  direction  of  the  back  is  reversed  when  the  version  is 

complete,  but  merely  a  partial  rotation  upon  an  antero-posterior 
axis,  the  direction  of  the  back  remaining  unaltered.  Not  only  is 
this  the  simplest  mode  in  which  the  required  change  of  position  can 
be  produced,  but  it  may  be  shown  (see  Appendix  II.)  that  the 
force  applied  to  the  leg  acts  at  a  greater  mechanical  advantage  in 
producing  this  rotation  than  traction  applied  to  the  upper  leg  in 
producing  a  combined  rotation  of  the  trunk  of  the  foetus  about  a 

transverse  and  a  longitudinal  axis,  so  as  to  bring  into  the  os  the 
opposite  pole  to  the  shoulder  originally  presenting.  It  is  found  too, 

practically,  that,  if  the  lower  leg  be  taken,  the  half-breech  and 
shoulder  do  not  in  general  become  jammed  together  in  the  os, 
but  the  shoulder  recedes. 

Application  of  noose  to  prolapsed  arm. — There  is  an  advantage  to 
be  gained  by  placing  a  noose  of  tape  round  the  wrist  of  the  pro- 

lapsed arm,  and  even  in  drawing  the  arm  down  for  this  purpose  if 
it  is  easily  reached.  This  will  give  the  operator  complete  control 
over  this  arm,  and  he  will  always  be  able  to  prevent  it  becoming 
extended  above  the  head,  and  so  delaying  the  passage  of  the  foetus 
through  the  brim.  The  advantage  of  the  expedient  is  still  greater 
if  the  version  is  made  by  the  leg  belonging  to  the  same  side  as  the 
presenting  shoulder;  for  since  the  leg  which  is  brought  down 
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always  rotates  eventually  to  the  front,  the  arm  which  is  commanded 
will  always  m  that  case  he  the  anterior  arm.  Now  the  posterior arm  IS  always  much  more  easy  to  bring  down  than  the  anterior  • 
lor  as  the  foetus  is  drawn  in  the  direction  of  the  pelvic  outlet  the posterior  shoulder,  and  therefore  the  posterior  arm,  are  much  lower 
in  reference  to  the  pelvic  brim  than  the  anterior,  and  more  easily reached  in  consequence  (see  Fig.  95,  p.  225).  Also  there  is  more  room 
posteriorly  for  the  hand  to  pass  up.    Hence  if  the  operator  has  corn- 

Fig-.  202.- -Version  by  the  nearer  leg,  or  that  corresponding  to  the  presenting- shoulder.   Noose  placed  upon  prolapsed  arm. 

mand  of  the  anterior  arm  by  means  of  the  noose,  he  will  be  able  to 

deal  with  the  posterior  arm  without  difficulty,  and  the  child's  life 
is  not- likely  to  be  lost  through  the  extension  of  the  arms.* 

Method  of  operating. — The  hand  is  introduced  through  the  os 
uteri  as  in  version  performed  in  head  presentation.  The  exact 
position  of  the  foetus  should  have  been  previously  made  out.  The 

•  The  application  of  a  noose  to  the  prolapsed  arm  is  not  generally  recommended  in 
English  text-hooks,  but  many  foreign  authors  of  various  dates  have  regarded  it  as 
useful,  and  some  have  even  recommended  the  application  of  the  noose  within  the 
uterus.  Among  those  who  speak  in  favour  of  the  noose  are  Osiander,  Hohl,  Scanzoni, 
Levret,  Depaul,  Cr(?de\  Hodge,  Schrceder,  Tarnicr,  Fritsch,  and  Finard.  Dr.  Eopcr 
lias  also  used  it  in  the  Eoyal  Maternity  Charity. 
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hand,  as  it  passes  into  the  uterus,  verifies  the  diagnosis  by  maki
ng 

out  the  axilla,  and  the  direction  of  the  neck  and  head.  In  pushing 

the  shoulder  aside  in  order  to  make  room  for  the  hand  to  pass,  the 

operator  should  push  it  in  the  direction  of  the  head  and  toward  the 

back  of  the  foetus,  as  well  as  upward,  so  as  to  bring  the  abdomen 

nearer  to  his  hand.  At  the  same  time  the  external  hand  makes 

counter-pressure  upon  the  breech,  so  as  to  diminish  the  strain 

upon  the  uterine  attachment,  and  also  to  bring  the  breech,  if 

possible,  somewhat  nearer  to  the  os.  The  hand  is  then  passed  on 

from  the  shoulder  to  the  front  of  the  chest,  and  thence  to  the 

abdomen,  and  there  seeks  for  the  lower  knee,  or  that  belonging  to 

the  same  side  as  the  presenting  shoulder  (Fig.  202).  The  operator 

distinguishes  a  knee  from  an  elbow  in  the  manner  already  described 

(see  p.  599),  and  one  knee  from  the  other  by  tracing  the  limb  up 

to  the  breech  or  foot.  The  index  finger  is  hooked  into  the  flexure 

of  the  knee  and  draws  it  through  the  os.  The  external  hand  may 

then  assist  the  rotation  of  the  fotus  by  pushing  the  head  up  toward 
the  fundus.  As  soon  as  the  leg  is  in  the  vagina  the  foot  is  brought 

down,  and  traction  made  upon  it  until  the  half-breech  has  entered 
the  os  and  the  foot  is  outside  the  vulva.  The  rotation  of  the 

foetus  will  then  be  complete.  In  dorso-posterior  positions,  the  hand, 
on  reaching  the  back  of  the  shoulder,  should  be  carried  round 

toward  the  side  of  the  pelvis  opposite  to  that  where  the  head  is 
situated.  Passing  along  the  side  of  the  fcetus,  it  is  thereby  guided 

to  the  thigh  and  knee  corresponding  to  the  presenting  shoulder.  If 
the  left  hand  cannot  reach  the  knee  or  foot  in  this  way,  it  should  be 
withdrawn  and  the  right  hand  introduced. 

Version  in  impacted  shoulder  presentation. — When  the  membranes 
have  long  been  ruptured,  and  the  uterus  is  closely  contracted  around 
the  child,  there  may  be  difficulty  in  getting  the  child  to  revolve 
after  the  leg  has  been  seized.  Under  these  circumstances  it  is  first 

of  all  important  to  make  sure  that  chloroform  is  given  to  the  full 
surgical  degree,  to  secure  the  greatest  possible  amount  of  relaxation 
of  the  uterus.  Next  there  are  two  expedients  which  will  almost 
always  overcome  the  difficulty.  The  first  is  to  find  means  of 
applying  more  powerful  traction  to  the  leg  than  can  easily  be  exer- 

cised with  the  finger  ;  the  second  is  so  to  apply  this  traction  that 
room  is  left  in  the  vagina  for  the  hand  to  push  up  the  shoulder, 
and  thus  bring  two  forces  to  bear  simultaneously  on  the  opposite 
poles  of  the  trunk.  The  best  means  of  making  traction  on  the 
leg  is  the  use  of  a  small  blunt  hook,  as  recommended  by  Dr. 
Braxton  Hicks.  The  stem  of  the  instrument  is  made  of  sufficiently 
soft  metal  to  allow  it  to  be  bent,  if  necessary,  to  suit  the  curve  of  the 
genital  canal,  or  the  direction  in  which  it  has  to  be  passed.  The 
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diameter  of.  the  hook  is  about  one  inch.  The  handle  of  the  hook  is 
held  in  the  right  hand.  As  the  left  forefinger  hold,  the  knee,  the 
hook  is  passed  up  under  cover  of  the  arm  and  hand,  with  its  flat  side 
against  the  foetus.  When  the  knee  is  reached  the  handle  is  turned, 
so  as  to  fix  the  hook  across  the  flexure  of  the  knee,  the  point  being 
directed  inwards.  The  finger  makes  sure  that  the  point  of  the  hook 
is  clear  of  the  knee  on  the  inner  side,  so  as  not  to  injure  the  popli- 

teal space.  Very  powerful  traction  can  then  be  made  upon  the 
leg  with  the  right  hand.  The  left  hand  may  be  used  to  prevent  the 
leg  becoming  extended,  or,  since  the  stem  of  the  hook  occupies 
scarcely  any  space  in  the  vagina,  the  left  hand  may  be  used  to  push 
up  the  shoulder,  while  the  right  hand  draws  down  the  knee.  In 
this  case  the  traction  of  the  hook  sometimes  may  cause  extension 

of  the  leg  and  descent  of  the  foot.  If  this  happens,  it  will  be  neces- 
sary to  remove  the  hook,  and  place  a  noose  of  tape  over  the  foot. 

If  a  small  blunt  hook  of  the  kind  here  described  is  not  at  hand,  the 
foot  should  be  brought  down  as  low  as  possible,  a  noose  of  rather 
broad  tape  should  be  placed  over  it,  and  traction  made  upon  the 
tape  with  the  right  hand,  while  the  left  hand  pushes  up  the 
shoulder.  If  the  foetus  will  not  rotate  when  pressure  and  traction  are 
made  simultaneously,  it  sometimes  answers  better  to  push  up  the 

shordder  with  one  hand,  and  pull  down  the  leg  with  the  other,  alter- 
nately. A  little  is  gained  at  each  repetition  of  this  manoeuvre. 

Various  devices  have  been  suggested  to  facilitate  the  application  of 
the  noose  when  it  is  found  difficult  to  fix  it  over  the  foot  with 

the  fingers.  Most  instruments  for  this  purpose  consist  essentially 
of  a  long  rod  with  a  hole  at  the  end  of  convenient  size  for  passing  a 

loop  of  tape  through.  A  convenient  implement  is  a  tube  of  •  soft 
metal  about  sixteen  inches  long,  large  enough  to  allow  a  loop  of 

tape  to  be  passed  through  it.  The  loop  is  made  to  project  at  the 

end  of  the  tube,  is  passed  up  into  the  uterus  by  the  aid  of  the  tube, 

and  guided  over  the  foot  by  the  fingers  of  the  left  hand.  The  tape 

is  then  drawn  up  until  the  foot  is  held  firmly  enough,  but  not  too 

tightly,  against  the  end  of  the  tube.  The  ends  of  the  tape  are  then 

tied  over  a  cross  piece  of  wood  at  the  lower  end  of  the  tube,  and 

tube  and  tape  together  used  for  traction. 

In  the  absence  of  such  a  noose-carrier,  a  loop  of  tape  may  be 

carried  up  and  passed  over  the  foot  by  means  of  a  funis  repositor, 

or  a  large  gum-elastic  catheter  with  stylet,  used  like  a  funis  repositor 

(see  Fig.  214,  Chap.  XXXVI. ).  When  the  loop  is  drawn  up  tight 

enough,  the  tape  and  catheter  are  held  together  side  by  side,  and traction  made  with  them. 

In  very  difficult  cases  the  second  leg  should  be  brought  down, 

noosed  if  necessary,  and  traction  should  be  made  on  both  legs 
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together.  This  is  useful,  especially  if  the  foetus  has  been  dead  for 

some  time,  and  is  macerated  and  softened,  for  under  such  circum- 
stances a  single  leg  may  sometimes  be  torn  away  from  the  trunk. 

If  the  half-breech  begins  to  enter  the  os,  and  the  shoulder  still 
will  not  recede,  the  plan  may  be  tried  of  making  traction  mainly  on 
the  leg  diagonally  opposite  to  the  presenting  shoulder,  in  order  to 
elevate  the  shoulder  by  rotating  the  foetus  on  its  longitudinal  axis, 

as  proposed  by  Sir  James  Simpson  ;  for,  although  the  half-breech 
and  shoulder  of  the  same  side  cannot  generally  become  jammed 

together  in  the  os,  tins  may  happen  if  the  foetus  has  been  long 
dead,  and  has  lost  all  tonicity. 

The  treatment  to  be  adopted  if  version  is  found  altogether  impos- 
sible has  been  already  considered  (see  pp.  439-442).  Such  cases 

will  be  found  of  extreme  rarity  if  the  methods  above  described  are 
fully  carried  out. 



* 

CHAPTEE  XXXIV. 

CRANIOTOMY. 

Under  the  head  of  Craniotomy  are  generally  included,  not  merely 
the  perforation  of  the  head,  hut  the  means  required  for  extracting 
it  after  perforation. 

Indications  for  the  operation. — The  various  conditions 
calling  for  craniotomy  have  already  heen  detailed.  The  chief  of 

them  are — great  disproportion  between  the  head  and  the  pelvis, 
obstruction  caused  by  tumours,  or  by  cancer  of  the  cervix  ;  in  rare 

cases  obstruction  due  to  rigidity  of  the  cervix,  inflammatory  deposits 
or  cicatrices  ;  also  dangerous  conditions  of  the  mother,  such  as 

eclampsia,  calling  for  rapid  delivery,  when  the  use  of  forceps  or 
version  is  not  sufficient  to  meet  the  case. 

On  the  Continent  practice  has  been  influenced  by  the  dictum  of 
the  Romish  Church  that  it  is  not  lawful  to  destroy  the  foetus  to 
diminish  the  risk,  or  even  to  save  the  life  of  the  mother.  In  this 

country  the  interest  of  the  mother  has  always  been  considered 

paramount.  The  operation,  however,  stands  on  a  different  footing 
when  the  foetus  is  dead  and  when  it  is  alive.  If  there  is  clear  evi- 

dence of  the  death  of  the  foetus,  craniotomy  should  be  performed 
whenever  it  renders  extraction  in  any  degree  easier  or  less  perilous 

to  the  mother.  While  the  foetus  is  alive  the  operation  is  only  justi- 

fiable if  delay  or  attempts  to  extract  by  other  means  involve  a  mate- 
rial and  undoubted  increase  of  risk  to  the  mother.  When  the  operation 

has  once  been  decided  to  be  desirable,  it  should  be  performed  without 

delay.  To  wait  for  the  previous  death  of  the  child  greatly  increases 

the  danger  to  the  mother,  and  gains  only  a  sentimental  benefit. 

Mortality. — In  cases  of  extreme  pelvic  .contraction,  or  obstruc- 

tion by  tumours,  craniotomy  is  a  dangerous  operation,  as  already 

explained  (see  p.  499).  In  the  easier  cases,  in  which  it  comes  into 

competition  with  extraction  by  forceps  or  version,  it  involves  little 

risk  to  the  mother,  provided  that  it  is  performed  early.  If  danger 

arises,  it  is  generally  due  to  previous  delay,  or  to  attempts  to  extract 
the  undiminished  head. 

In  the  Guy's  Hospital  Charity  (1863-1875)  the  mortality  after 
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craniotomy  amounted  to  6  out  of  18  cases,  or  33-3  per  cent.  But 

the  proportion  of  craniotomy  cases,  18  in  26,591  deliveries,  or  0-7 
per  1,000,  is  a  very  low  one,  showing  that  the  operation  was  only 
resorted  to  in  extreme  cases.  The  proportion  of  deaths  after  cranio- 

tomy per  1,000  deliveries  is  thus  only  0-23.  In  the  interval 
between  1833  and  1854,  in  which- craniotomy  cases  were  about 

five  times  as  frequent  in  the  Guy's  Hospital  Charity — namely,  3*5 
per  1,000 — the  total  number  of  deaths  after  delivery  by  forceps, 
version  for  obstructed  labour,  or  craniotomy  per  1,000  deliveries 

was  0-57  per  1,000.  The  corresponding  proportion  was  0*50  per 
1,000  in  the  interval  1863-1875.  Thus  the  extensive  substitu- 

tion of  extraction  by  forceps  or  version  for  craniotomy  was 
associated  with  rather  a  diminished  than  an  increased  mortality  to 
the  mothers. 

Instruments  for  perforation. — The  perforators  chiefly  used 

Kg.  203— Oldham's  perforator.  Fig.  204.— Simpson's  perforator. 

in  this  country  are  modifications  of  the  original  scissors  of  Smellie. 
These  had  points  like  the  modem  perforator  (Fig.  203),  but  handles 

like  ordinary  scissors,  and  the  whole  instrument  was  less  powerful" 
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The  best  forms  of  perforator  are  Oldham's  (Fig.  203)  and  Simpson's (Fig.  204).  With  the  former  the  hand,  placed  between  the  handles 
in  holding  the  instrument,  as  shown  in  Fig.  205,  keeps  the  points 
together.  With  the  latter  the  palm  of  the  hand  is  pressed  against  the 
spring,  which  joins  the  ends  of  the  handles  and  keeps  the  points  from 

separating.  Of  the  two,  Oldham's  perforator  gives  the  more  powerful 
hold.  The  points  should  be  sufficiently  sharp  to  penetrate  the  head 
readily,  yet  not  so  shaip  as  easily  to  prick  the  fingers  or  the  vagina. 
When  the  points  are  closed,  the  handles  should  not  be  too  far  apart 
to  allow  them  to  be  brought  together  by  the  fingers  of  one  hand. 

The  point  of  Simpson's  perforator  is  sometimes  made  curved,  to 
allow  it  more  easily  to  be  placed  at  right  angles  to  the  head,  but  it 

is  preferable  to  have  the  point  in  the  line  of  the  handle,  in  which 
line  pressure  has  to  be  made. 

In  Germany  a  trephine  perforator  has  been  much  used.  The 
object  is  to  cut  a  clean  round  hole  out  of  the  skull,  so  that  the  hole 
is  not  likely  to  close,  or  fragments  of  bone  to  project.  It  camiot, 
however,  be  used  so  easily  and  quickly  as  the  English  perforator, 

and  has  the  great  disadvantage  that  it  cannot  conveniently' be  used 
to  perforate  the  after-coming  head.  Moreover,  it  is  not  found 

practically  that,  after  the  use  of  the  ordinary  perforator,  the  hole 

does  close  up,  or  angles  of  bone  do  project. 

Condition  of  cervix. — It  is  not  absolutely  necessary  for  the  opera- 
tion that  the  cervix  should  be  fully  dilated.  There  should,  however, 

be  room  for  the  separation  of  the  points  of  the  perforator  without 

danger  of  lacerating  the  edges  of  the  cervix,  and  also  for  the  intro- 
duction of  instruments  for  the  subsequent  extraction  of  the  foetus. 

If  the  cervix  is  too  small  to  allow  this,  it  should  be  previously 

dilated,  either  by  the  hydrostatic  dilators,  or  by  the  hand  introduced 

in  a  conical  form,  with  the  aid  of  an  anaesthetic. 

Method  of  operating. — An  anaesthetic  is  not  absolutely 

necessary,  but  it  facilitates  the  operation,  and  spares  the  feelings  of 

the  patient.  It  should  be  used,  at  any  rate,  in  all  difficult  cases. 

Bladder  and  rectum  should  first  be  emptied.  The  hips  should  be 

brought  quite  over  the  edge  of  the  bed,  the  bed  should  be
  protected 

by  a'mackintosh,  hanging  down  over  the  edge,  and  a  foofrpan  shoul
d 

be  at  hand  to  catch  the  evacuated  brain  substance
. 

The  spot  on  the  head  chosen  for  perforation  should  be
  near  the 

centre  of  the  presenting  part,  as  far  away  as  possi
ble  from  the 

margin  of  the  os  or  other  soft  parts.  In  the  ordinar
y  position  of 

the  head  it  is  better  to  make  the  perforation  throu
gh  the  anterior 

parietal  bone,  and  not  on  a  suture,  or  at  the  p
osterior  fontanelle ; 

for  in  the  latter  case  the  bones  may  be  simply  separ
ated  and  not 

broken  through,  and  may  close  together  again  w
hen  the  perforator 
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is  withdrawn,  not  leaving  a  sufficiently  free  opening  for  the 

evacuation  of  the  brain  matter.  If,  however,  the  anterior 

fontanelle  is  near  the  centre  of  the  presenting  part,  as  in  occipito- 

posterior  positions  of  the  vertex,  this  spot  may  be  chosen  for 
perforation,  since  it  is 

large  enough  for  evacu- 
ation to  take  place 

through  it,  even  with- 
out breaking  up  of  the 

bones. 
The  left  hand  is 

passed  into  the  vagina 
so  that  the  fingers  rest 

upon  the  spot  to  be 

perforated.  An  assis- 
tant should  make  coun- 

ter-pressure over  the 
uterus,  so  as  to  press 
the  head  firmly  down 
into  the  brim  and  keep 
it  steadily  fixed  there. 
The  perforator  is  held 
in  the  right  hand,  in 
the  manner  shown  in 

Fig.  205,  the  palm  of 

the  hand  being  be- 
tween the  handles.  It 

is  passed  up  to  the 
head  under  cover  of 

the  left  hand,  the  point 
being  kept  close  against 
the  hand.  As  soon  as 
the  head  is  reached  the 

handle  is  carried  back- 
ward, so  as  to  make 

the  point  impinge  upon 

the  head  in  as  perpen- 

dicular a  direction  as  possible.  The  point  is  forced  into  the  head  by 
a  combination  of  pressure  and  boring  or  screwing  movement  until 
the  bones  are  felt  to  yield.  The  perforator  is  then  pushed  gently 
on  until  the  shoulders,  which  terminate  the  cutting  portion,  are 
level  with  the  scalp.  The  handles  are  now  approximated  by  the 
thumb  and  fingers  of  the  right  hand,  so  as  to  separate  the  points, 
and  make  a  free  opening  in  the  skull.    The  fingers  of  the  left  hand 

Fig.  205.— Perforation  of  head. 

H  It 
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are  meanwhile  kept  upon  the  blades,  at  the  points  where  they  enter 
the  scalp,  to  make  sure  that  the  soft  parts  are  not  endangered.  The 
points  are  then  closed  again,  the  instrument  is  rotated  on  its  axis 
through  a  right  angle,  and  the  points  are  again  separated  in  a 
direction  at  right  angles  to  the  first.  In  the  case  of  a  greatly 
flattened  pelvis,  it  is  better  to  choose  for  the  two  directions  the  two 
oblique  diameters  of  the  pelvis,  since  these  afford  more  room  than 
the  conjugate  diameter. 

The  skull  having  been  thus  freely  opened,  the  perforator  is  closed 
and  passed  on  through  the  opening  into  the  cavity  of  the  skull,  in 
order  to  break  up  the  brain  substance  in  all  directions.  It  should 

especially  be  passed  down  to  the  foramen  magnum,  to  destroy  the 
medulla  oblongata.  The  use  of  any  force,  such  as  might  risk  the 
point  of  the  perforator  being  passed  through  the  skull  on  the 
opposite  side,  must  of  course  be  avoided.  The  object  of  destroying 
the  medulla  is  to  make  certain  that  the  child  will  not  cry  or  breathe 
after  being  delivered  with  a  crushed  head,  and  so  distress  the 

mother  or  friends.  It  is  apt  to  cry  if  delivered  quickly,  notwith- 
standing the  destruction  of  the  main  part  of  the  brain,  provided 

that  the  medulla  oblongata  is  intact.  Hence  it  is  well,  for  the 
same  reason,  to  wait  a  few  minutes  after  breaking  up  the  brain 

before  beginning  the  extraction. 
It  is  recommended  by  some  to  pass  a  tube  into  the  cranial  cavity 

and  wash  out  the  brain  substance  with  a  stream  of  water.  This  is 

not  essential  in  easy  cases,  but  should  be  done  whenever  much 

difficulty  is  anticipated  ;  for  the  whole  of  the  brain  substance  is  not 
evacuated  either  by  the  pressure  of  the  pelvic  walls  in  extraction,  or 
by  that  of  crushing  instrmnents.  That  brain  substance  which 
remains  resists  the  collapse  of  the  head,  or  bulges  it  out  at  each  side 

of  the  tract  compressed  between  the  blades  of  the  cephalotribe. 

Methods  of  Extraction. 

The  cephalotribe. — The  cephalotribe  is  designed  to  act  both 

as  a  crusher  and  extractor  of  the  head.  The  requirements  of  a  good 

instrument  are — first,  that  it  should  be  sufficiently  strong  not  to 

yield  in  the  slightest  degree  under  the  powerful  force  exerted  by  the 

screw  which  approximates  the  handles  ;  secondly,  the  width  across 

the  blades  should  be  as  little  as  possible  when  they  are  closed,  that 

the  instrument  may  be  capable  of  dragging  the  head  through  a  greatly 

flattened  pelvis  ;  thirdly,  the  blades  should  be  able  to  hold  the  crushed 

head  without  slipping;  for  this  purpose  the  blades  are  generally 

made  with  somewhat  incurved  ends,  and  with  transverse  serrations 

on  the  inside.    Fourthly,  the  instrument  should  be  so  shaped  thai 
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it  can  be  applied  with  ease.  For  this  purpose,  it  must  he  as  long  as 
the  long  curved  forceps,  that  it  may  he  able  to  seize  the  head  when 
arrested  quite  above  the  brim,  and  it  should  have  some  degree  of 

pelvic  curve,  like  that  of  the  long  curved  forceps.  It  is  better,  how- 
ever, to  have  the  pelvic 

curve  made  somewhat 

slighter  than  that  usual 

with  long  curved  for- 
ceps. The  instrument 

•can  then  more  easily 
be  rotated  through  a 

-quarter  of  a  circle,  in 
order  to  bring  the  flat- 

tened head  through  the 
brim  of  a  flattened 

pelvis.  The  instrument 

then  becomes  virtually 
straight,  as  regards  its 
relation  to  the  curve  of 

the  genital  canal.  If 
it  had  a  strong  pelvic 
-curve,  the  ends  of  the 
blades  would  be  liable 

to  injure  the  lateral 
wall  of  the  pelvis. 

A  form  of  eephalo- 
tribe  much  used  is 
that  of  Dr.  Braxton 

Hicks  (Fig.  206).  The 
blades  are  nearly  paral- 

lel when  the  instru- 

ment is  closed,  but 
incurved  at  the  ends. 
The  pelvic  curve  is 
not  greater  than  about 

20°  in  all,  so  that, when  the  instrument 

is  laid  flat  upon  a  table, 

convex  side  downward,  the  ends  of  the  blades  are  not  separated trom  the  table  by  more  than  about  an  inch.  When  the  instrument 
is  closed,  the  width  across  the  blades  is  not  greater  than  If  inch. Ine  form  of  screw  shown  in  Fig.  207  is  more  convenient  for  the 
angers  than  the  original  pattern,  as  shown  in  Fig.  206.  It  would 
be  still  more  convenient  to  have  the  screw  attached  by  a  hinge  to 

R  It  2 

Fig-.  206.— Braxton  Hicks'  cephalotribe. 
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tlie  lower  Wade.  The  lock  is  of  the  English  form,  and  therefore 
more  easy  to  adjust  than  that  of  foreign  instruments. 

Oases  suitable  for  the  cephalotribe. — In  all  ordinary  cases  of 
craniotomy  extraction  can  he  effected  by  the  cephalotribe  more 
easily  and  rapidly  than  by  any  other  means,  and  with  less 

chance  of  any  angles  of  bone  projecting  and  injuring  the  soft  parts. 
It  is  therefore  an  instrument  which  all  practitioners  will  find  it 
worth  while  to  possess.  When,  however,  the  child  has  to  pass 
through  an  aperture  narrowed  in  all  directions,  as  in  the  case  of  the 

pelvis  sequabiliter  justo  minor,  or  a  cervix  contracted  by  cancer  or 
by  cicatrices,  the  head,  flattened  in  the  grasp  of  the  cephalotribe, 
has  an  unsuitable  shape  for  passing  when  the  contraction  is  great. 
Since  the  breadth  across  the  blades  when  the  instrument  is  closed  is 

only  1^  inch,  the  head  may,  ivnder  the  most  favourable  circum- 
stances, be  brought  by  the  cephalotribe  through  a  space  measuring 

only  lj  inch  in  its  smallest  diameter,  provided  that  the  transverse 
diameter  bisecting  this  smallest  diameter  measures  as  much  as  some- 

what over  3  inches.  It  follows  that  extraction  may  sometimes  be 
effected  by  the  cephalotribe  in  quite  as  high  a  degree  of  contraction 
in  flattened  pelves  as  by  any  other  possible  means.  For  this  result, 
however,  it  is  essential  that,  while  the  blades  grasp  the  head  pretty 
centrally,  the  extremities  of  the  blades  should  be  free  on  the  other 
side  of  the  head,  and  capable  of  meeting,  as  in  Fig.  207.  If  the 
neck,  or  thorax,  or  part  of  the  head  intervenes  between  the  ends  of 
tlie  blades,  the  instrument  cannot  be  closed  so  completely,  and  will 

not  pass  through  so  small  a  space. 
It  is  frequently  a  difficult  matter  to  succeed  in  applying  the 

cephalotribe  centrally  over  the  head,  in  such  a  way  that  the  instru- 
ment can  be  completely  closed.  Hence,  in  extreme  forms  of  pelvic 

contraction,  other  modes  of  extraction  shortly  to  be  described  come 

into  competition  with  the  use  of  the  cephalotribe,  and  may  some- 
times succeed  when  the  cephalotribe  has  failed. 

The  diminished  pelvic  inclination  usually  found  in  the  flattened 

rachitic  pelvis  facilitates  the  use  of  the  cephalotribe  ;  an  increased 

pelvic  inclination  renders  it  more  difficult,  when  contraction  is 

extreme,  especially  as  compared  with  the  method  of  induction  of 

face  presentation  after  cranioclasm  (see  p.  619). 

Method  of  operating. — The  blades  are  to  be  passed  at  the 

sides  of  the  pelvis,  withoiit  regard  to  the  position  of  the  head. 

Generally  the  head  is  caught  somewhat  diagonally,  as  by  the  hlades 

of  forceps.  As  with  the  ordinary  forceps,  the  lower  blade  is  to  be 

passed  first.  The  fingers  of  the  left  hand  are  passed  into  the 

vagina  and  within  the  cervix,  and  the  blade  guided  up  jusl  like  the 

blade  of  forceps.    The  second  or  upper  blade  may,  like  the  upper 
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blade  of  forceps,  be  at  first  passed  up  opposite  the  sacro-iliac 

synchondrosis,  the  handle  being  earned  forward  between  the  thighs, 

and  the  blade  afterwards  swept  round  to  the  right  of  the  pelvis  by 

carrying  the  handle  downward  and  backward.  The  blade  does  not, 

however,  glide  laterally  over  the  head  so  easily  as  that  of  ̂   forceps, 
on  account  of  the  serrations  on  its  inner  margin,  and  its  incurved 

extremity.  Hence,  if  it  is  found  difficult,  by  this  mode  of  intro- 

duction, to  get  the  blade  exactly  opposite  to  the  lower  one,  it  is 

better  to  pass  it  at  once  up  the  side  of  the  pelvis,  having  the  patient 

quite  at  the  edge  of  the  bed,  and  depressing  the  handle  strongly. 

Both  blades  should  be  passed  on  until  the  whole  of  the  serrated 

portion  of  their  inner  surface  is  out  of  reach,  lying  against  the 
head  (see  Fig.  207). 

In  order  to  adjust  the  lock,  the  handles  should  be  pressed  back 

against  the  perineum,  somewhat  more  than  those  of  forceps,  so 
that  the  blades,  with  their  pelvic  curve  slighter  than  that  of  forceps, 
may  seize  the  head  centrally.  The  screw  is  then  applied,  and 
before  it  is  tightened  the  left  hand  makes  sure  that  the  blades  are  at 
•opposite  sides  of  the  head.  If  they  are  too  near  together,  either 
at  the  back  or  the  front  of  the  pelvis,  they  will  slip  either  backward 
or  forward  off  the  convexity  of  the  head  as  the  screw  is  tightened. 
The  instrument  is  then  screwed  up  as  tightly  as  possible.  The 

operator  should  first  have  noticed  how  nearly  the  handles  approxi- 
mate when  the  instrument  is  completely  closed,  and  should 

£ndeavour  to  screw  them  up  as  nearly  as  possible  to  this  position ; 
for  if  the  inner  surfaces  of  the  blades  are  divergent  instead  of 

parallel  or  nearly  so,  the  instrument  is  liable  to  slip  off  when  trac- 
tion is  made.  As  the  screw  is  tightened,  the  brain  substance  will  be 

squeezed  out,  if  it  has  not  previously  been  washed  out  with  a  stream 
of  water.  When  the  crushing  is  completed,  the  left  hand  should  be 

passed  up  again  to  feel  whether  the  blades  have  slipped  off,  or  are 
grasping  the  head  centrally.  There  will  now  be  room  to  pass  the 
hand  further  into  the  uterus,  to  make  out  their  exact  position.  The 
operator  shoidd  also  make  sure  that  there  are  no  projecting  angles  of 
bone  at  the  point  of  perforation.  If  any  are  found,  the  pieces  of 
bone  should  be  pulled  away  with  the  fingers  or  small  craniotomy 

forceps  (see  Fig.  208,  p.  615),  or  the  angles  should  be  nipped  off 

with  a  pair  of  bone-nipping  forceps,  which  are  a  useful  adjunct  to 
the  obstetric  bag.  Generally  it  will  be  foimd  that,,  if  the  head  is 
properly  grasped,  the  angles  of  bone  are  covered  by  the  scalp,  as 
shown  in  Fig.  207,  p.  614,  or  are  shielded  between  the  shanks  of  the 
instrument. 

If  it  is  found  that  the  blades  have  slipped  more  or  less  off  the 
head,  backward  or  forward,  the  screw  shoidd  be  loosened,  and  the 
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Hades  reapplied  more  centrally.  There  will  now  be  probably  room 
to  pass  the  hand  up  into  the  uterus  by  the  side  of  the  head,  in 
order  to  adjust  the  position  of  the  blades.    The  crushin"  is  then 
repeated.    In  a  difficult  case it  may  be  necessary  to  repeat  this 

process  several  times  in  succession, 
before  a  sufficiently  central  grasp  is 
secured.  It  is  more  dangerous  to 
make  traction  when  the  blades  are 
rather  in  front  of  the  centre  of  the 
head  (in  reference  to  the  pelvis) 
than  when  they  are  rather  behind 
it,  as  in  Fig.  207  ;  for,  in  the 
former  case,  the  tips  of  the  blades- 
are  liable  to  project  and  injure 
the  soft  parts. 

Supposing  that  a  sufficiently 
central  grasp  has  been  secured, 
traction  is  to  be  commenced.  If 

the  head  is  already  in  the  cavity 

of  the  pelvis,  or  if  the  pelvis  is- 

uniformly  contracted,  the  cephalo- 
tribe  is  to  be  drawn  down  in  the  posi- 

tion in  which  it  was  applied.  Ifr 

however,  the  pelvis  is  flattened,  and 
the  head  is  still  above  the  brim,  the 

cephalotribe  shoidd  be  rotated 
through  nearly  a  quarter  of  a 
circle.  This  will  bring  the  long 
diameter  of  the  flattened  head  to 

correspond  with  the  transverse  dia- 
meter of  the  flattened  brim,  whereas 

at  first  the  head  was  flattened  out 
the  direction  of  the  contracted 

In  extreme  degrees  of 

in 

conjugate, 
contraction 

Fig.  207.— Head  crushed  by 
cephalotribe. 

of  the  conjugate,  care 
shoidd  be  taken  that  the  instrument 

is  so  far  screwed  up  as  to  close  it 
completely,  or  almost  completely, 

before  traction  is  begun  ;  for  it  would  be  dangerous  to  make  pres- 
sure upon  the  symphysis  pubis  and  promontory  of  the  sacrum  by  the 

diverging  blades  of  the  instrument  itself.  Traction  must  be  made  in 
a  direction  as  much  backward  as  possible,  until  the  head  has  passed 

the  brim.  It  will  probably  not  be  possible  to  pull  accurately  in  the 

axis  of  the  brim,  since  the  advantage  of  the  pelvic  curve  of  the 
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cephalotribe  is  now  almost  or  entirely  lost,  its  concavity  being- 
turned  to  one  side.  If  the  cervix  is  not  at  first  fully  expanded, 

ample  time  must  be  allowed  for  it  to  dilate.  The  hand  should  also 
be  introduced  from  time  to  time  to  ascertain  if  the  blades  keep  in 
position,  and  whether  any  angles  of  bone  begin  to  project.  Any 
such  angles  should  be  nipped  off  as  before.  As  the  head  descends 
to  the  pelvic  floor,  traction  is  to  be  made  more  forward,  and  the 
cephalotribe  may  be  allowed  to  rotate  in  any  direction  to  which  the 
resistances  impel  it.  Generally  it  will  be  found  that  the  shanks 
tend  to  rotate  forward  imder  the  pubic  arch,  like  the  leading  portion 
of  the  presenting  part  of  the  foetus,  and  thus  the  cephalotribe  passes 
the  pelvic  outlet  with  its  concavity  directed 
backward.  It  has  thus  been  rotated  through 
half  a  circle  in  all.  It  will  most  commonly  be 
found  that  the  hard  base  of  the  skull  has  not 

been  broken  up  by  the  cephalotribe,  but  tilted 

in  the  grasp  of  the  blades,  either  laterally  or 
longitudinally. 

Craniotomy  forceps. — Craniotomy  for- 
ceps may  be  used  in  two  totally  different 

operations,  which  should  be  carefully  distin- 
guished from  each  other  by  the  student.  In 

the  one,  the  instrument  is  used  simply  as  a 
tractor,  the  diminution  in  the  size  of  the  head 

being  effected  by  the  pressure  of  the  pelvis. 
In  the  other,  it  is  used  to  break  off  and  tear 

away  pieces  of  the  vault  of  the  skull,  and  so 
reduce  the  size  of  the  head.  This  operation  is 
called  cranioclasm.  That  form  of  craniotomy 
forceps  which  has  a  screw  to  approximate  the 
handles  may  be  put  to  yet  a  third  use,  under 
exceptional  circumstances,  as  when  a  face  pre- 

sentation is  induced  after  cranioclasm,  namely, 
to  crush  the  remnant  of  the  head. 

Varieties  of  the  instrument. — The  simplest 
form  of  craniotomy  forceps  is  that  in  which 
the  blades  are  hinged,  as  in  Fig.  208.  This 
tractor,  the  smaller  blade  being  passed  into  the 
opening  made  by  the  cephalotribe,  the  larger  one  outside  the%cal7 
so  that  the  curvature  of  the  blades  corresponds  to  the  ciu-vature  of 
the  head.  It  may  also  be  used  to  break  away  pieces  of  the  skull 
m  cranioclasm.  The  fenestra  in  the  larger  blade  aUows  a  firmer 
hold  of  the  head  to  be  taken  when  the  instrument  is  used  as  a tractor.  ■ 

Fig.  208.— Craniotomj- forceps.  Simple  form. 

may  be  used  as  a 
skull  through  the 
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Sir  James  Simpson  made  the  blades  separable,  and  united  by  a 
lock  similar  to  the  French  forceps  lock.    The  instrument  so  pro- duced he  called  a  cranio- 

clast,  though  it  is  more 
adapted  for   use   as  a 
tractor  than  as  a  crusher. 
Two    modifications  of 
this  instrument  are  al- 

most identical  with  each 

other.     One  is  Braun's 
cranioclast,  much  used 
in  Germany  ;  the  other, 

Barnes'  craniotomy  for- 
ceps.    Both  these  are 

adapted  chiefly  for  use 
as  tractors,  and  in  both 
the  handles  are  approxi- 

mated by  a  screw.  Tin's is  a  great  improvement, 
since  it  enables  a  very 
firm  hold  to  be  main- 

tained  without  fatigue 
to  the  hand,  and  also 
allows  the  instrument  to 

be  used  for  crushing,  if 
desired.      There    is  a 

still    further  improve- 

ment in  Roper's  cranio- 
tomy forceps  (Fig.  209). 

The  lock   in   these  is 

the  English  lock,  and 
is    therefore   easier  to 

adjust,  and  it  is  nearer 
to     the     handles.  It 

is  thus  always  outside 
the  vulva,  and  can  be 
adjusted    without  any 
risk    of    nipping  the 
mucous  membrane.  The 
instrument  is  so  made 
that  the  same  screw  can 

It  would  be  preferable  to 
the  handle  of  the  solid 

Roper's  craniotomy  forceps. 

be  used  for  it  as  for  Hicks'  cephalotribe 
have  the  screw  attached  by  a 
blade. 

hinge 
to 
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Cases  suitable  for  extraction  by  craniotomy  forceps. —  There 

has  been  much  controversy  as  to  the  relative  merits  of  ex- 
traction by  cephalotribe  or 

craniotomy  forceps  (the  so- 
called  cranioclast).  On  the 

Continent,  where  the  cepha- 
lotribes  chiefly  in  use  are 

very  large  and  formidable  in- 
struments, the  craniotomy 

forceps  have  found  favour 
with  many,  being  considered 
to  involve  less  risk  of  injury  ; 
but  a  cephalotribe  such  as 
that  of  Hicks  will  be  found 
safer  as  well  as  easier  to  use 

in  all  ordinary  cases ;  for 
since  the  craniotomy  forceps 

grasp  only  the  vault  of  the 
skull,  and  not  the  whole  head 

so  completely  as  the  cephalo- 
tribe (see  Fig.  207,  p.  614), 

they  are  more  likely  to  tear 
away  the  bone,  when  there 
is  much  resistance,  and  so 
cause  dangerous  angles  to 

project. 
The  cases  specially  suitable 

for  the  use  of  craniotomy 
forceps  are  those  in  which 
the  space  is  contracted  in  all 
its  dimensions,  so  that  the 
head  flattened  out  in  one 

direction  in  the  grasp  of  the 
cephalotribe  cannot  find  any 
diameter  large  enough  to 
admit  its  greatest  diameter. 

This  may  occur  in  the  pelvis 
£erp.iabiliter  justo  minor,  and 
also  when  the  whole  circuit 
of  the  cervix  is  involved  in 

cancer.  The  mechanism  by 
which  the  use  of  craniotomy 

forceps  is  then  specially  advantageous  is  the  following  :— The  head 
is  elongated  in  the  direction  of  the  pelvic  axis  by  the  traction,  and 

Fig.  210.— Elongation  of  head  in  conical 
form  by  extraction  with  craniotomy forceps. 
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at  the  same  time  is  crushed  in  all  other  directions  by  the  pressure 
of  the  pelvic  wall  or  cervix,  so  that  all  its  other  diameters  are 
reduced  in  almost  equal  proportions.  This  is  illustrated  in  Fig.  210, 
p.  617,  in  which  the  dotted  line  indicates  the  original  outline  of 
the  head.  In  the  absence  of  the  cephalotribe,  craniotomy  forceps 
are  the  best  instrument  for  extraction  in  other  cases  also. 
Mode  of  using  craniotomy  forceps  as  a  tractor. — The  left 

hand  is  passed  into  the  vagina,  and  the  fingers  placed  upon  the 
aperture  in  the  skull.  The  solid  blade  of  the  craniotomy  forceps  is 
taken  first,  and  guided  by  the  fingers  of  the  left  hand  into  the 
aperture,  so  that  it  passes  into  the  interior  of  the  skull,  underneath 
the  bones.  The  object  should  be  to  seize,  not  merely  the  parietal,  but 
the  frontal  bone,  since  the  parietal  bone  more  easily  tears  away  from 
the  base  of  the  skull.  The  serrated  surface  of  the  blade  should 

therefore  be  directed  toward  the  side  of  the  pelvis  where  the  forehead 
lies,  and  the  blade  should  be  pushed  into  the  skidl  as  far  as  it  will 
go,  so  that  as  much  as  possible  of  the  frontal  bone  may  be  securer]. 
The  fenestrated  or  external  blade  is  next  taken,  and  passed  up 
outside  the  scalp,  in  such  a  direction  as  to  correspond  to  the  other 
blade.  The  depth  to  which  it  should  be  passed  must  be  regulated 
by  the  position  of  the  other  blade,  so  that  the  lock  may  be  adjusted. 
The  instrument  is  then  screwed  up  as  tightly  as  possible,  and 
traction  made  in  the  pelvic  axis.  Frequent  examinations  must  be 
made,  to  see  whether  the  instrument  is  slipping,  or  any  angles  of 

bone  beginning  to  project.  Such  projecting  angles  must  be  nipped 
off.  If  the  force  of  traction  which  can  be  exerted  by  one  hand  is 

found  sufficient,  it  is  well  to  keep  the  left  hand  constantly  in  the 

vagina,  to  watch  the  progress.  If  the  instrument  slips,  or  the  main 

portion  of  bone  which  it  is  holding  tears  away,  it  must  be  un- 
screwed and  reapplied,  if  possible  in  such  a  way  that  its  grasp 

extends  closer  to  the  orbit. 

Cranioclasm. — The  operation  of  cranioclasm  is  much  more 
difficult  and  tedious  than  extraction  by  the  cephalotribe  or  craniotomy 

forceps.  It  also  involves  risk  -of  injury  both  to  the  soft  parts  and 

to  the  operator's  fingers  by  the  angles  of  detached  bone.  It  should 
only  be  undertaken,  therefore,  in  those  cases  of  extreme  difficulty  in 

which  the  operator  cannot  effect  extraction  by  one  of  the  two  former 

methods  without  exerting  a  dangerous  degree  of  force. 

Method  of  operating.  —  The  best  instrument  for  removal  of 

pieces  of  bone  is  a  pair  of  craniotomy  forceps,  such  as  those  shown 

in  Fig.  208,  p.  615  ;  or,  still  better,  one  in  which  both  blades  arc 

solid  without  fenestra.  The  instrument  is  passed  up  to  the  head 

under  the  guidance  of  the  left  hand  in  the  vagina.  One  blade  is 

passed  between  the  cranial  bones  and  the  scalp,  the  other  through 
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the  aperture  into  the  interior  of  the  skull.  If  possible,  the  instru- 

ment should  be  so  passed  that  its  curve  corresponds  to  that  of  the- 

head,  for  then  it  is  likely  to  secure  a  larger  piece  of  bone  ;  but  if  it 

is  found  easier  to  turn  it  the  reverse  way,  and  pass  the  other  blade 

between  the  bone  and  the  scalp,  there  is  no  objection  to  doing  so. 

The  bone  is  then  grasped,  and  a  sudden  twist,  first  in  one  direction, 

then  in  the  other,  is  given  to  the  instrument,  so  as  to  break  the 

piece  of  bone  in  its  grasp  away  from  surrounding  parts.  The 

forceps  are  then  twisted  round  and  round  till  the  piece  of  bone  is 

entirely  detached,  and  finally  the  piece  is  drawn  out,  covered  by  the 

left  hand,  and  so  prevented  from  lacerating  the  soft  parts.  This 

process  is  to  be  continued,  until  nearly  the  whole  of  the  vault  of 

the  skull  has  been  removed,  including  the  whole  of  the  parietal  bones. 

Induction  of  face  presentation. — When  the  vaidt  of  the 
skull  has  been  broken  up  and  in  great  part  removed,  the  best  way 
to  deliver  the  head  in  a  greatly  contracted  pelvis,  especially  one 
with  a  veiy  small  conjugate  diameter,  is  to  induce  face  presentation. 
If  the  chin  be  brought  to  the  front,  the  diameter  opposed  to  th& 
conjugate  is  then  only  the  vertical  diameter  of  the  face,  little  more 
than  1  inch,  and  that  opposed  to  the  transverse  is  the  bimastoid  or 
bizygomatic  diameter,  not  more  than  3  inches.  The  face  may  be 
brought  to  present  by  the  small  blunt  hook  already  described  as 
useful  for  securing  the  knee  in  version  (see  p.  603).  The  hook  is 
fixed  first  into  the  orbit,  and  then,  after  the  orbit  has  been  brought 

down,  upon  the  chin,  or  some  part  of  the  lower  jaw  near  it.  The 
chin  having  been  completely  drawn  down,  so  that  the  face  presents, 

delivery  may  be  completed  in  one  of  two  ways.  The  blunt  hook 
may  be  transferred  to  the  inner  surface  of  the  base  of  the  skull,  be 

fixed  into  some  of  the  projections  of  bone  there,  and  so  draw  the 
head  down  ;  or  the  craniotomy  forceps  with  a  screw  at  the  handle 

(Fig.  209,  p.  616)  may  be  used.  This  is  the  only  condition  in 
which  this  instrument  can  be  used  with  advantage  as  a  crusher  as 
well  as  a  tractor.  The  solid  blade  is  passed  in  front  of  the  chin, 
the  fenestrated  blade  over  the  base  of  the  skull,  and  the  screw 
tightened  as  much  as  possible.  Thus  the  small  vertical  diametei- 
of  the  head  which  remains  is  still  further  compressed.  This  method 
of  delivery  is  most  useful  when  the  vault  of  the  skull  has  not  been 

completely  removed.  In  the  absence  of  the  small  blunt  hook,  the- 
crochet  (Fig.  211,  p.  620)  may  be  used  in  its  place  in  this 

operation. '  This  method  of  delivery  is  the  best  adapted  of  any  to- overcome  extreme  conditions  of  contraction,  affecting  transverse  as- 
well  as.  conjugate  diameter ;  for  the  base  of  the  skull  is  brought 
down  in  its  most  favourable  position,  which  it  will  not  always  be- 
when  tilted  in  the  grasp  of  the  cephalotribe. 
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Version. — Version  is  sometimes  performed  to  facilitate  delivery- 
after  craniotomy.  In  the  extraction  of  the  after-coming  head,  the 
skull  collapses  under  the  pressure  of  the  pelvis,  and  the  bones 
generally  remain  covered  by  the  scalp.  Version  may  be  performed 
with  advantage  in  the  absence  of  an  efficient  cephalotribe  or 
craniotomy  forceps,  or  if  the  operator  does  not  succeed  with  either 
of  these  instruments,  when  the  degree  of  contraction  is  not  very 
•extreme.  In  very  extreme  contraction,  the  extraction  of  the  body 
might  cause  difficulty,  owing  to  the  extension  of  the  arms.  In  such 
■cases  it  is  preferable  to  perform  cranioclasm,  and  then  induce  face 
presentation. 

The  Crochet. — The  crochet  (Fig.  211)  was  the  instrument 
formerly  most  used  for  extraction  after  craniotomy.  The  crochet  is 

passed  through  the  aperture  into  the  interior  of  the  skull, 
and  fixed  against  any  part  of  the  vault  of  the  skull  where 

it  can  obtain  a  hold.*  The  fingers  of  the  left  hand  are 
placed  on  the  outside  of  the  scalp,  opposite  the  point  of 
the  crochet  and  pressing  against  it,  and  then  traction  is 
made.  The  disadvantage  of  this  proceeding  is  that  the 

crochet  is  apt  to  slip,  or  to  tear  away  the  piece  of  bone 
which  it  is  holding,  and  so  cause  laceration.  This  mode 
of  extraction  should  not  therefore  be  adopted  if  any  better 

one  is  available.  The  crochet  is,  however,  often  very  use- 
ful in  the  extraction  of  a  dead  foetus,  when  fixed  into  any 

available  -part  of  the  body,  in  order  to  secure  a  hold  for 
additional  traction.  The  small  blunt  hook  may  be  used 
in  the  same  way. 

Division  of  the  head. — Various  modes  have  been 

devised  for  cutting  up  the  head  by  chain  saws  and  other 

means.  Barnes  has  proposed  to  divide  it  into  sections 

by  a  strong  steel  wire  e'craseur,  but  this  method  has  not 
been  recorded  as  having  been  carried  out  in  actual  practice. 

All  these  proceedings  are  difficult  to  execute  in  cases  of 

extreme  contraction,  and  it  is  doubtful  whether,  in  a  pelvis 

through  which  the  head  could  not  be  delivered  by  cranio- 
clasm and  induction  of  face  presentation,  it  would  be 

possible  to  deliver  the  body  without  very  great  risk  to  the 

mother.  Caesarian  section  or  one  of  its  alternatives  would 

in  general  be  preferable. 

Fc?ochet7      Forceps-.— Forceps  should  never  be  applied  to  deliver 

•  Students  often  say  at  an  examination  that  the  crochet  should  be  fixed  
m  the 

foramen  magnum.  This,  however,  is  impossible,  since  it  is  much  too  lar
ge  The  only 

instrument  which  could  be  fixed  in  the  foramen  magnum  is  the  verteb
ral  hook,  in- 

vented by  Dr.  Oldham  for  extraction  of  the  after-coming  head. 
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the  head  after  craniotomy,  because  they  are  liable  to  slip  off  as  the 

head  collapses.  Foreign  forceps,  in  which  the  points  are  close 

together  when  the  handles  are  closed,  may  succeed  in  easy  cases,  but 

the  ordinary  English  forceps  are  of  little  use  for  this  purpose. 

Extraction  of  the  body. — As  a  rule,  it  is  only  when  con- 

traction is  extreme,  or  the  child  very  large,  that  extraction  of  the 

body  meets  with  much  difficulty.  The  cephalotribe  or  craniotomy 

forceps  should  be  kept  applied  to  the  head  to  furnish  a  good  hold 

for  traction,  until  the  thorax  has  passed  the  brim.  If  much  resist- 
ance is  met  with,  the  crochet  or  small  blunt  hook  may  be  fixed  in 

one  axilla,  so  as  to  draw  down  one  shoulder  in  advance  of  the  other. 
If  this  does  not  answer,  both  arms  may  be  drawn  in  front  of  the 

chest  by  the  same  means,  and  used  to  afford  an  additional  hold  foi- 
traction.  The  perforator  may  be  used  to  pierce  the  chest  and 

abdomen,  but  not  much  is  gained  by  this,  unless  the  abdomen  has- 
become  distended  by  decomposition.  If  necessary,  the  cephalotribe 

may  be  applied  over  the  chest,  and  afterwards  over  the  pelvis,, 
especially  if  the  head  should  have  separated  and  come  away  from 
the  trunk  under  traction. 

Perforation  of  the  after-coming  head. — The  after-coming 
head  must  be  perforated  through  the  occipital  bone  or  behind  the  ear. 
The  arms  should  first  have  been  brought  down,  the  small  blunt 

hook  or  crochet  being  used  for  that  purpose,  if  necessary.  The  per- 
forator is  guided  up  the  dorsal  surface  of  the  foetus  by  the  left  hand, 

the  legs  being  held  over  by  an  assistant  as  far  as  possible  in  the 
opposite  direction.  When  the  skull  is  reached  the  handle  is 

inclined  to  the  side  of  the  pelvis,  that  the  point  may  impinge  upon 
the  head  as  perpendicularly  as  possible.  As  the  opening  is  not- 
generally  so  free  as  that  through  the  parietal  bone,  it  is  useful  to- 
wash  out  the  brain  substance  with  a  stream  of  water  when  great 
difficidty  is  expected.  In  general,  traction  is  sufficient  to  deliver 
the  head  after  perforation.  If  necessary,  the  cephalotribe  may  be 
applied,  the  body  being  drawn  forward  during  the  application 
or,  if  the  case  is  unsuitable  for  the  cephalotribe  (see  p.  612),  and  the 
neck  threatens  to  give  way  under  traction,  craniotomy  forceps  may be  used. 

Embryotomy  in  pelvic  presentations.— It  is  only  in  cases 
of  extreme  disproportion  that  the  body  of  the  child  cannot  be  brought 
through  the  brim  in  pelvic  presentations,  or  after  version.  Some- 

times, however,  the  pelvis  of  the  child  refuses  to  enter  the  pelvis  of 
the  mother,  and  the  difficulty  is  then  greater  than  in  head  presenta- 

tions. Both  legs  should  be  brought  down,  and  traction  should  be 
made  upon  them,  both  together  and  separately,  in  order  to  find  out 
the  best  way  of  bringing  down  the  child's  pelvis.    If  the  child  is- 
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-dead  this  may  be  aided  "by  the  crochet  or  small  blunt  hook  fixed 
over  the  pelvis.  If  necessary,  the  abdomen  may  be  perforated,  if 
it  can  be  reached,  or  the  perforator  passed  through  the  perineum, 
.and  the  cephalotribe  then  applied  over  the  pelvis  and  abdomen. 

The  methods  of  performing  embryotomy  in  shoulder  presenta- 
tions, when  version  is  impossible,  have  already  been  described  (see 

pp.  439—442). 



CHAPTER  XXXV. 

C^SARIAN  SECTION  AND  LAPARO-ELYTROTOMT. 

Caesarian  Section. 

By  Caesarian  section  is  meant  the  removal  of  the  fcetus  by  incisions 

through  the  walls  of  the  abdomen  and  the  uterus.  In  the  variety 

of  the  operation  recently  introduced  by  Porro  it  is  completed  by 

the  excision  of  the  whole  of  the  body  of  the  uterus.  The  older 

form  of  Caesarian  section  will  first  be  described. 

History. — Caesarian  section  is  a  mode  of  delivery  which  would 

naturally  suggest  itself  at  a  rude  period  of  surgical  art.  Tradition 

has  related  of  several  noted  men  of  ancient  days — such  as  iEscula- 

pius,  Scipio  Africanus,  Julius  Caesar — that  they  were  delivered  in 

this  way.     Although  the  tradition  is  not  believed  to  be  well 

founded  as  regards  Jubus    Caesar,  the   derivation  of  the  title 

Caesar   from  "A    matris  utero   casus "  has  been  generally  ac- 
cepted.   Such  traditional  accounts  are  open  to  the  interpretation 

that,  if  true  at  all,  they  refer  probably  in  most  cases  only  to 

Caesarian  section  performed  after  the  mother's  death.    But,  even  to 
the  present  day,  Caesarian  section  for  delivery  of  the  living  woman 
is  practised  among  some  savage  tribes  in  a  low  grade  of  civilisation, 

as  in  the  interior  of  Africa.*    This  affords  some  presumption  in 
favour  of  the  view  that  the  same  operation  may  have  been  performed 
in  ancient  days.    During  the  sixteenth  century  Caesarian  section  was 
believed  to  have  been  performed,  in  various  instances,  during  the 
life  of  the  mother,  although  no  reliable  histories  of  the  cases  have  been 

preserved.    The  first  authentic  record  is  that  of  a  Caesarian  section 
performed  in  a  case  of  hernia  of  the  gravid  uterus  by  Trautman,  at 
Wittenberg,  in  1710.    The  patient  lived  25  days  after  the  operation. 

Indications  for  the  operation. — The  indications  for  Caesa- 
rian section  have  already  been  described  in  the  chapters  dealing  with 

tin;  various  conditions  which  may  call  for  it.  They  are  chiefly 

comprised  in  the  following  : — extreme  degrees  of  pelvic  contraction 

•  "  Notes  on  Labour  in  Central  Africa,"  by  R.  W.  Felkin.   Truns.  Obst.  Soc.  Edin.. 
1884.  

' 
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by  osteo-malacia,  or  other  forms  of  distortion  affecting  the  outlet  as 
well  as  the  inlet ;  veiy  rare  cases  of  rachitic  pelvis,  in  which  there 
is  not  as  much  space  as  inch  in  the  conjugate  diameter  and  3- 
inches  in  the  transverse  diameter  which  bisects  the  conjugate  ;  and 
some  cases  of  obstruction  of  the  pelvis  by  tumours,  cancer  of  the 
cervix,  inflammatory  deposits,  or  cicatrices  which  cannot  be  stretched. 
By  foreign  authorities,  as  already  mentioned,  the  superior  limit 
for  Caesarian  section,  as  regards  the  magnitude  of  the  conjugate 
diameter,  is  placed  much  higher.  The  operation  should  be  judged 
of  in  the  interest  of  the  mother  only.  In  this  country  it  will  not 
be  thought  justifiable  to  perform  it  for  the  sake  of  saving  the  child, 
even  when,  as  in  the  case  of  cancer  of  the  cervix  uteri,  the  mother 

cannot  have  long  to  survive.  It  is  only  when  delivery  by  crani- 
otomy is  likely  to  be  so  extremely  difficult  as  to  involve  as  great  a 

risk  to  the  mother  as  Caesarian  section  that  some  consideration  may 

justly  be  paid  to  the  life  of  the  child. 
Prognosis. — The  danger  of  Caesarian  section  to  the  mother  is 

so  great  that  delivery  by  this  means  can  be  regarded  only  as  a  for- 
lorn hope  for  saving  life.  The  mortality  has  been  variously  esti- 

mated at  from  45  to  90  per  cent.  The  statistics  upon  which  these 
estimates  are  based,  however,  extend  over  too  wide  a  field  of  time  and 

space  to  be  of  much  value,  and  the  mortality  apparently  increases  in 

the  more  recent  cases.  The  explanation  may  be  that,  in  the  earlier- 
records,  a  smaller  proportion  of  the  unsuccessful  cases  has  been 

reported.  It  has  also  been  thought  by  some  that  the  use  of  an 

anaesthetic  at  the  operation  has  had  an  unfavourable  effect  upon  its 

resiilt,  by  rendering  the  contraction  of  the  uterus  less  rapid  and 

firm,  and  the  haemorrhage  therefore  greater.  The  successful  opera- 
tions have  chiefly  been  those  performed  by  practitioners  in  the 

country.  Operations  in  lying-in  hospitals,  or  those  performed  by 

distinguished  operators  in  large  cities,  have  been  fatal  in  the  great 

majority  of  cases.  British  statistics  give  a  mortality  of  84  per  cent. 

Italian  statistics,  according  to  Corradi,  a  mortality  of  67  per  cent.; 

those  of  Sweden  and  Norway,  according  to  Stadfeldt,f  one  of  95 

per  cent.  According  to  Harris's  statistics  the  results  in  America 
have  been  more  favourable,  giving  a  mortality  of  only  57  per  cent.  ; 

but  for  the  last  ten  years  included  in  the  statistics  the  mortality  had 

risen  to  83  per  cent.  Harris  attributes  this  increased  mortality  to 

the  unaccountable  retrogression  of  American  surgeons  with  regard 

to  undertaking  the  operation  at  an  early  stage  of  labour.  He  con- 

siders that,  in  timely  operations  in  America,  the  mortality  has  been 

only  25  per  cent.     In  New  York  the  results  have  been  as  almost 

*  Harris,  "  American  Journal  of  Medical  Sciences,"  April  and  July,  187S. 
+  Obstetrical  Journal,  Vol.  "VTI. 
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uniformly  fatal  as  in  London,  Paris,  and  Vienna.  The  very  high 

mortality  in  Britain  may  be  due  to  the  great  reluctance  of  operators 

to  undertake  Ctesarian  section  for  rachitic  contraction  of  the  pelvis. 

Accordingly,  a  large  proportion  of  the  patients  were  suffering  fro
m 

osteo-malacia  or  cancer,  and  were  therefore  unlikely  subjects  for 

recovery.  Harris  concludes  that  the  restdt  must  also  be  attributed 

in  part  to  the  beer-drinking  habits  of  the  population. 

There  have  been  various  cases  recorded,  however,  in  which  women 

have  survived  repeated  Csesarian  sections,  especially  in  those  dis- 

tricts in  Germany  in  which  osteo-malacia  is  common.  It  appears 

that  a  second  operation  is  less  dangerous,  probably  because  the 

uterus  often  remains  adherent  to  the  abdominal  wall,  and  the  peri- 

toneal cavity  is  therefore  not  opened  at  the  second  operation.  The 

mortality  in  operations  repeated  on  the  same  person  has  been  esti- 
mated at  30  per  cent. 

The  great  source  of  danger  in  Caesarian  section  does  not  appear  to 

be  capable  of  removal  by  any  modern  improvements  in  abdominal 
surgery.  It  lies  in  the  fact  that  through  the  wound  in  the  uterus 
there  is  a  path  for  septic  material  to  reach  the  peritoneal  cavity  from 
the  vagina,  and  also  for  the  lochial  discharge  to  run  into  that  cavity, 
and  that  immediate  closure  and  primary  union  of  the  uterine  wound 
cannot  be  attained  with  certainty. 

On  the  other  hand,  the  very  high  mortality  in  recorded  cases  is 

doubtless  due,  in  great  part,  to  so  many  of  them  having  been  per- 
formed only  after  protracted  labour,  or  fruitless  attempts  to  extract 

by  craniotomy.  This  is  shown  by  the  results  to  the  children.  In 
timely  operations,  almost  all  the  children  ought  to  be  saved,  if  alive 
when  the  operation  is  imdertaken.  But,  according  to  the  British 
statistics,  43  per  cent,  of  the  children  were  dead.  According  to 
Harris,  of  American  operations  within  the  last  twenty  years,  only 
about  one  in  eight  or  nine  was  timely.  This  consideration  must  be 
remembered  in  comparing  the  results  of  the  ordinary  Csesarian  sec- 

tion with  those  of  Porro's  operation. 
Time  for  operating. — The  prospect  of  success  is  very  much 

greater  if  the  operation  is  undertaken  at  an  early  stage  of  labour 
before  the  patient  is  exhausted.  Labour  should,  however,  have  com- 

menced, in  order  that  the  uterus  may  be  more  prone  to  contract  after 
its  evacuation.  The  operation  has  sometimes  been  performed  with 
the  membranes  intact.  It  appears  better,  however,  that  they  should 
first  be  ruptured,  so  that  as  little  as  possible  of  the  liquor  amnii,  a 
fluid  containing  fcetal  urine,  may  escape  into  the  peritoneal  cavity. 
A  certain  degree  of  previous  dilatation  of  the  os  is  also  desirable,  that 
there  may  be  free  space  for  drainage  from  the  uterine  cavity  through 
the  vagina.    It  will  generally  be  desirable  to  secure  daylight  for 

8  8 
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the  operation,  and  also  the  service  of  assistants.  For  this  purpose 
an  afternoon  may  be  fixed  for  the  operation  when  full  term  is  nearly 
reached.  Labour  may  be  started  by  the  introduction  of  an  elastic 
bougie  over  night.  In  the  morning,  if  the  os  is  very  little  dilated, 
a  hydrostatic  dilator  may  be  introduced  for  a  few  hours.  The  mem- 

branes may  be  ruptured  immediately  before  the  commencement 
of  the  operation.  By  some  the  induction  of  labour  a  month  or  so 
before  term  has  been  recommended,  on  the  hypothesis  that  the 
unfavourable  results  are  due  to  commencing  fatty  degeneration  of 
the  uterine  muscular  fibres  existing  at  full  term.  There  is  no  evi- 

dence, however,  that  this  is  the  case. 

Position  of  the  patient. — The  patient  should  be  placed  on  a 
narrow  table  as  for  ovariotomy.  Two  dressing-tables,  placed  together 
in  a  T  shape,  answer  the  purpose  well,  the  head  and  shoulders  of 
the  patient  resting  on  the  table  placed  crosswise.  The  shoulders 

should  be  slightly  raised  and  the  patient's  feet  directed  toward  the 
windoAV,  if  daylight  can  be  secured.  It  is  well  to  pass  a  belt 
or  bandage  over  the  legs  and  secure  it  underneath  the  table,  and 
also  to  fasten  the  wrists  together  by  a  bandage  also  passed 
underneath  the  table.  In  this  way  movement  is  checked  if  it  is 

found  desirable  not  to  keep  the  patient  fully  under  the  influence  of 
the  anaesthetic. 

Anaesthetic. — Ether  rather  than  chloroform  should  be  chosen 
for  the  ansesthetic,  since  it  does  not  relax  the  uterus  so  completely. 

The  patient  may  be  placed  pretty  fully  under  its  influence  while 
the  first  incision  through  the  skin  is  made,  but,  when  the  stage  of 

the  operation  at  which  the  uterus  is  to  be  opened  is  reached,  the 
anaesthesia  should  not  be  deep,  especially  if  the  uterus  is  found 

to  be  lax,  lest  there  shoidd  be  excessive  haemorrhage,  either  from  the 

uterine  wound  or  from  the  placental  site,  in  consequence  of  uterine 
inertia. 

Antiseptic  method. — The  utmost  care  should  be  taken  to 

cleanse  all  instruments  and  the  hands  of  all  who  take  part  in  the 

operation  from  any  possibility  of  septic  contamination.  It  is  impos- 
sible to  carry  out  the  Listerian  antiseptic  method  in  perfection,  on 

account  of  the  communication  with  the  vagina  through  the  cervix 

uteri.  It  is  therefore  doubtful  whether  there  is  any  advantage  in 

using  the  carbolic  spray  upon  the  abdomen,  outweighing  the  disad- 

vantage of  its  chilling  and  irritating  effect.  In  any  case  the  spray 

may  be  allowed  to  play  in  the  room  previously,  to  disinfect  the  air 

as  far  as  possible.  In  a  hospital,  or  any  other  place  where  septic 

contamination  is  likely,  a  fine  steam  spray,  placed  at  a  considerable 

distance — five  or  six  feet— may  be  allowed  to  play  over  the  wound 

itself.    Before  the  operation  the  vagina  should  be  syringed  with 
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carbolic  solution  (1  in  20)  or  corrosive  sublimate  solution  (1  in 

1,000).  The  abdomen,  especially  tbe  umbilicus,  sbould  be  washed 

■with  soap  and  water,  and  afterwards  with  carbolic  or  other  antiseptic 

solution.  If  antiseptic  gauze  dressings  are  to  be  used,  it  is  well  to 
shave  off  the  hair  above  the  pubes. 

Assistants. — Tbree  assistants  at  least  are  required — one  to 

give  the  anaesthetic,  one  to  stand  opposite  the  operator,  hold  the 

uterus,  and  prevent  protrusion  of  the  intestines ;  one  to  receive  the 

infant  and  resuscitate  it,  if  partially  asphyxiated ;  also  a  nurse,  to 

wash  and  hand  sponges.  If  the  carbolic  spray  is  used,  there  should 

be  a  fourth  assistant,  to  attend  exclusively  to  it ;  and  it  is  an 

advantage  to  have  also  another  standing  opposite  the  operator,  to 
sponge  or  tie  vessels. 

Instruments. — The  instruments  desirable  are  scalpels,  scissors, 

dissecting  forceps,  artery  forceps,  six  or  more  pairs  of  Spencer  Wells' 
pressure  forceps,  a  flat  director,  a  set  of  ovariotomy  suture  needles, 
that  is  to  say,  straight  needles  about  3  inches  long  ;  a  pair  of  metal 

sponge-holders,  for  sponging  out  the  deep  corners  of  the  peritoneal 
cavity  ;  a  set  of  soft  and  carefully-cleaned  sponges,  carbolised  silk 
sutures,  and  also  sutures  of  silver  wire  or  fishing  gut.  The  silk 
sutures  are  prepared  by  soaking  them  for  24  hours  (or  as  long  as 

circumstances  allow)  in  carbolic  solution  (1  in  20).  The  instru- 

ments may  be  placed  within  reach  on  a  table  at  the  operator's  right 
hand,  and  there  should  be  also  a  basin  of  warm  carbolic  solution 

(1  in  40)  in  which  he  can  from  time  to  time  wash  his  hands. 

The  operation. — The  bladder  should  first  be  emptied.  Then 
an  incision  is  made  in  the  linea  alba,  as  in  ovariotomy.  This 
should  be  about  6  inches  long,  and  end  about  2  or  3  inches  above 
the  pubes.  The  incision  should  be  made  deliberately,  and  all 
bleeding  vessels  secured.  It  is  not  necessary  in  general  to  apply 
ligatures,  for  a  vessel  usually  ceases  to  bleed  if  pressure  forceps  are 
left  upon  it  for  a  few  minutes.  In  the  absence  of  pressure  forceps, 
the  vessels  may  be  tied  with  carbolised  gut,  or  fine  carbolised  silk. 
When  the  more  superficial  tissues  are  divided,  the  division  between 
the  recti  muscles  is  sought  for,  and  the  incision  made  through  it. 
When  the  peritoneum  is  reached,  after  the  sub-peritoneal  fat  has 
been  cut  through,  a  small  portion  is  pinched  up  with  dissecting 
forceps  and  divided.  A  director  is  passed  through  the  opening,  and 
the  peritoneum  divided  upon  it  to  the  extent  of  the  external  incision. 
The  uterus  will  generally  He  in  contact  with  the  surface  throughout 
the  whole  extent  of  the  incision.  In  some  exceptional  cases,  however, 
there  may  be  intestine  lying  in  front  at  the  upper  part  of  the  incision. 
If,  on  percussion,  this  has  been  ascertained  to  be  the  case,  the  assistant 
should,  at  this  stage,  place  the  palms  of  his  hands  at  each  side  of  the 

s  s  2 
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uterus,  and  press  it  as  much  as  posssible  forward  against  the 
abdominal  wall.  In  extending  the  incision  downwards  close  to  the 
lower  angle  of  the  wound,  it  is  a  good  plan,  instead  of  using  the 
director,  to  pass  two  fingers  of  the  left  hand  as  a  director  beneath 
the  peritoneum,  so  as  to  elevate  it  somewhat,  and  thus  to  divide  it 
between  the  fingers.  If  the  bladder  should  be  dangerously  near,  it 
will  then  be  detected  by  the  tips  of  the  fingers,  and  there  will  be  no 
risk  of  wounding  it.  This  precaution  is  the  more  desirable  if 
Caesarian  section  is  performed  after  protracted  labour,  when  the 
bladder  will  have  ascended  through  the  stretching  of  the  lower 
segment  of  the  uterus.  Some  ascent  of  the  bladder  must  be 

expected  in  all  cases  in  which  labour  is  at  all  advanced  (see 
Fig.  46,  p.  146). 

Up  to  this  stage  the  operation  is  to  be  performed  deliberately, 
and  all  haemorrhage  from  the  abdominal  wound  is  to  be  stopped 
before  the  uterus  is  opened.  During  the  next  stage,  the  only  check 
upon  haemorrhage  is  to  proceed  as  rapidly  as  possible,  and  empty 
the  uterus.  The  uterus  should  be  steadied,  and  brought  as  nearly 
as  possible  into  the  middle  line  by  the  assistant  who  places  his 
hands  at  each  side  of  it.  It  should  be  remembered  that  the  uterus 

is  generally  both  inclined  and  rotated  toward  the  right  side.  The 
incision  through  the  uterine  wall  is  commenced  aboiit  the  middle  of 
the  abdominal  wound,  and  carried  through  to  the  internal  surface. 
Then,  when  the  membranes  are  reached,  a  director  is  passed  in,  and 

the  uterine  wall  slit  up  xipon  it  in  each  direction  nearly  to  the 
extent  of  the  abdominal  incision.  If  the  child  is  at  full  term,  the 

length  of  the  incision  must  be  nearly  6  inches,  to  give  space  for  the 
head  to  be  extracted  without  difficulty. 

Haemorrhage  is  generally  only  moderate,  provided  that  the 
placenta  is  not  attached  to  the  anterior  wall,  and  therefore  is  not  laid 

open  by  the  incision.  If  the  first  incision  enters  the  placenta,  the 

main  part  of  that  organ  may  sometimes  be  avoided  by  extending  the 

incision  downwards  only  and  not  upwards,  the  abdominal  incision 

being  also  extended  a  little  further  downward  if  necessary,  with  due 

regard  not  to  injure  the  bladder.  If  placenta  cannot  be  avoided, 

the  only  resource  is  to  cut  through  it  as  rapidly  as  possible,  remove 

the  child,  and  then  at  once  detach  the  placenta.  The  position  of 

the  placenta  cannot  always  be  determined  beforehand.  If,  however, 

the  limbs  of  the  child  can  be  plainly  felt  over  the  front  of  the  uterus, 

covered  only  by  the  thickness  of  the  uterine  wall,  it  may  be  inferred 

that  the  placenta  is  not  situated  there.  If  the  limbs  cannot  be  dis- 

tinctly felt,  and  a  greater  thickness  appears  to  intervene,  it  may  be 

suspected  that  the  placenta  lies  in  front. 

Removal  of  the  foetus.— As  soon  as  the  incision  into  the 
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uterus  is  completed,  the  assistant  should  hook  an  index  finger  into 

each  end  of  it,  and,  by  this  means,  hold  the  uterus  forward  against 

the  abdominal  wall,  so  as  to  prevent  liquor  amnii  and  blood  entering 

the  peritoneal  cavity,  as  far  as  possible.  The  foetus  should  be 

extracted  either  by  the  head  or  the  foot.  If  possible,  it  is  better  to 

pass  the  hand  into  the  uterus  and  scoop  out  the  head.  There  is 

then  no  risk  of  the  opening  in  the  uterus  contracting  round  the 

neck,  after  delivery  of  the  body,  and  so  causing  the  child's  life  to  be 
lost.  If  the  head  cannot  easily  be  secured,  a  foot  should  be  seized, 

and  the  child  drawn  out  quickly,  the  left  hand  being  passed  over 

the  back  of  the  neck,  to  prevent  the  uterine  wall  closing  round  it. 

The  funis  is  divided,  and  the  child  handed  over  to  the  assistant  who 

is  prepared  to  attend  to  it. 

Arrest  of  haemorrhage  is  to  be  obtained  mainly  by  securing  con- 
traction of  the  uterus.  This  is  to  be  promoted  by  grasping  it  and 

compressing  it  with  the  hand  if  necessary.  If  arteries  are  seen 
spirting,  they  may  be  secured  by  pressure  forceps  or  ligatures  ;  but, 
as  a  rule,  the  most  serious  haemorrhage  comes  from  the  large  venous 
sinuses.  If  the  placenta  has  not  been  touched  by  the  incision,  it  is 
better  to  leave  it  for  a  few  minutes  before  removing  it,  to  allow 

■coagulation  to  take  place  in  the  sinuses  beneath  it,  and,  meanwhile, 
to  secure  a  good  contraction  of  the  uterus.  If,  however,  haemorrhage 

•continues  to  an  alarming  extent  from  the  cut  surface,  the  placenta 
should  be  peeled  off  and  removed,  in  order  to  allow  a  more  complete 
Tetraction  of  the  uterus.  A  Faradic  battery  may  be  provided 
beforehand,  and,  if  other  means  fail  to  secure  uterine  contraction, 

a  pretty  strong  Faradic  current  may  be  passed  through  the  uterus, 
the  poles  being  placed  at  each  side.  In  some  cases  of  Caesarian 
section,  performed  after  protracted  labour,  severe  and  even  fatal 

haemorrhage  has  taken  place  from  the  placental  site,  owing  to  uterine 
inertia.  The  application  of  a  solution  of  perchloride  of  iron  has 
«ven  been  found  necessary  in  order  to  arrest  it.  The  use  of  such 
means  renders  the  prognosis  much  more  unfavourable  than  usual, 
and,  in  timely  operations,  when  the  anaesthesia  is  not  too  deep,  it  is 
never  likely  to  be  called  for. 

Uterine  sutures. — Opinions  differ  as  to  whether  it  is  desirable 
to  unite  the  uterine  wound  by  sutures.  It  would  be  a  great 
advantage  to  secure  early  union  of  the  cut  edges  of  peritoneum,  but 
this  is  not  easy  to  attain,  even  if  sutures  are  applied.  The  con- 

traction of  the  uterus  does  not  close  the  wound,  but  rather  causes 
the  edges  to  gape  more  widely,  especially  on  the  peritoneal  surface, 
in  consequence  of  the  retraction  of  the  circular  muscular  fibres. 
With  each  one,  therefore,  of  the  uterine  contractions  which  occur 
after  labour  a  strain  is  placed  upon  the  sutures,  and  this  is  apt  to 
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cause  them  either  to  cut  through,  or,  in  the  case  ot  gut  sutures,  to become  untied. 

When  the  uterus  remains  flaccid,  and  sufficient  continuous  con- 
traction cannot  be  secured  to  arrest  hemorrhage  from  the  cut  surface, 

there  is  no  question  but  that  sutures  ought  to  be  applied  to  stop  the 
bleeding,  by  pressing  the  edges  of  the  wound  together.  When  the 
uterus  contracts  firmly,  and  bleeding  stops,  there  is  but  little  to 
choose  one  way  or  the  other.  On  the  whole,  the  evidence  appears 
to  be  rather  in  favour  of  applying  sutures  even  in  this  case.  Harris 
cites  twelve  cases  in  which  uterine  sutures  were  used,  and  of  these 
five  of  the  mothers  were  saved.  This  result  is  better  than  the 
average  of  his  statistics. 

The  material  for  the  sutures  may  be  fishing  gut  or  silver  wire. 
Carbolised  gut  has  been  found  by  experience  not  to  be  trustworthy, 
for  the  knots  are  liable  to  come  untied,  or  the  gut  to  give  way. 
Carbolised  silk  cannot  be  relied  upon  to  be  as  harmless  as  when 
ligatures  are  dropped  within  the  peritoneum .  in  ovariotomy ;  for 
there  is  a  path  open  to  septic  germs  to  reach  the  sutures  from  the 
vagina  and  through  the  uterine  wound.  It  is  possible  that 

chromicised  gut,  which  holds  longer  within  the  tissues  than  car- 
bolised gut,  might  answer,  if  tied  in  a  triple  knot,  and  the  ends  not 

cut  too  short. 

Deep  and  superficial  sutures  maybe  applied  alternately.  The 

deep  sutures  should  be  inserted  about  one-third  of  an  inch  from  the 
edge  of  the  peritoneum,  and  brought  out  on  the  cut  surface  just 
within  the  mucous  membrane.  If  silver  wire  is  used,  the  ends 
should  be  cut  rather  short,  and  turned  down  level  with  the  uterine 
wall.  If  the  uterine  wound,  after  retraction  of  the  uterus,  should 

correspond  with  the  lower  portion  of  the  abdominal  wound,  it  may 
be  well  to  include  in  the  uterine  sutures  the  edges  of  the  parietal 

peritoneum,  in  the  hope  that  the  uterus  may  thus  be  shut  off  from 

the  peritoneal  cavity,  even  if  the  edges  of  the  uterine  wound  should 

slightly  separate.  The  fact  that  in  second  operations,  after  a 

successful  Caesarian  section,  the  uterus  has  often  been  found  adherent 

to  the  abdominal  wall,  appears  to  indicate  that  such  adhesion  is  not 

unfavourable  for  recovery,  although  it  must  prevent  the  return  of 

the  uterus  to  its  natural  position  during  involution. 

Toilette  of  the  peritoneum. — After  the  arrest  of  hoeniorrhage 

the  peritoneum  should  be  carefully  cleansed  with  soft  sponges  from 

all  clots,  blood,  or  other  fluid.  The  pouch  of  Douglas,  and  other 

dependent  parts  of  the  peritoneal  cavity,  should  especially  be 

sponged  quite  dry  with  sponges  fixed  upon  long  metal  sponge- 

holders,  and  guided  down  by  the  left  hand,  passed  behind  the 
uterus. 
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Abdominal  sutures.— The  abdominal  sutures  may  be  of  car- 

bolised  silk,  as  in  ovariotomy.  They  should  include  the  peritoneum, 

and  shoidd  be  inserted  about  a  quarter  of  an  inch  from  the  margin  of 

the  skin.  Superficial  sutures  will  then  scarcely  be  required.  Each 

suture  may  be  threaded  with  a  needle  at  each  end,  and  the  needles 

passed  from  within  outwards. 

Dressing  the  abdominal  wound.— If  carbolic  spray  has 
been  used,  the  wound  should  be  covered  first  by  a  folded  piece  of 

antiseptic  gauze,  eight  layers  thick,  moistened  with  carbolised  oil 

(1  in  20),  next  by  a  large  folded  piece  of  similar  thickness,  covering 
the  front  of  the  abdomen.  Above  this,  if  the  abdomen  is  lax,  a 

broad  pad  of  cotton  wool  should  be  placed,  covered  by  a  single  layer 
of  gauze,  to  maintain  a  uniform  pressure.  The  whole  is  secured  by 
strips  of  strapping,  passing  round  to  the  sides,  but  not  to  the  back. 

Outside  the  strapping  is  placed  a  many-tailed  flannel  belt,  only  long 
enough  to  go  round  the  back,  and  reach  across  the  front  of  the  abdomen 
from  each  side.  This  is  fastened  by  safety  pins,  and  its  pressure  can 
thereby  be  easily  regulated.  With  this  arrangement  the  dressings 
can  be  changed  without  any  necessity  for  moving  or  raising  the  patient. 

After-treatment. — The  after-treatment  is  similar  to  that  after 

ovariotomy.  The  patient  is  kept  on  her  back,  a  pillow  being  placed 
under  the  knees,  and  perfect  quiet  is  maintained.  The  catheter  is 
used  as  often  as  required.  For  at  least  twelve  hours  after  the 

operation  nothing  shoidd  be  given  by  the  mouth,  except  small 
pieces  of  ice.  If  there  is  much  vomiting  at  a  later  stage,  nutrient 
enemata  should  be  given.  Otherwise  liquid  nourishment  should 
be  given  by  the  mouth ;  at  first  chiefly  milk,  or  milk  mixed  with 

barley-water.  The  addition  of  barley-water  prevents  the  milk 
curdling  in  the  stomach  in  such  large  lumps,  and  is  useful  if  there 

is  any  tendency  to  vomiting.  A  morphia  suppository  should  be 
given  immediately  after  the  operation,  and  may  be  repeated  at 
intervals  to  relieve  pain.  If  suppositories  are  not  sufficient  for 
this  purpose,  subcutaneous  injections  of  morphia  should  be  given. 
If  the  morphia  appears  to  cause  vomiting,  grain  of  sulphate  of 
atropia  may  be  added  to  each  injection. 

The  vagina  shoiild  be  irrigated  frequently  by  means  of  a  funnel 
and  elastic  tube,  or  irrigator  only  slightly  elevated,  with  some 
unirritating  antiseptic,  such  as  a  weak  solution  of  permanganate  of 
potash.  It  is  better  to  avoid  the  syringe,  lest  liquid  should  be  forced 
through  the  uterine  wound  into  the  peritoneum.  After  each 
irrigation,  a  suppository  containing  iodoform,  or  a  tampon  of  cotton 
moistened  with  eucalyptic  vaseline,  and  dusted  over  with  iodoform, 
should  be  introduced  into  the  vagina,  in  order  to  prevent  decom- 

position of  the  lochial  discharge  as  far  as  possible. 
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If  antiseptic  gauze  dressings  are  used,  they  may  be  left  undisturbed 
for  seven  or  eigbt  days,  provided  tbat  they  are  not  moistened  by 
any  discharge,  and  the  sutures  may  then  be  removed,  when  the 
dressings  are  changed  under  carbolic  spray.  After  another  week, 
the  gauze  dressings  may  be  removed  altogether,  if  the  wound  was 
well  united  when  the  sutures  were  removed,  and  the  abdomen 
merely  supported  by  strips  of  strapping.  Ordinary  dressings  must 
be  changed  every  two  or  three  days. 

Death  sometimes  occurs  from  haemorrhage,  but  this  rarely  happens 
unless  the  patient  is  exhausted  from  protracted  labour  when  the 
operation  is  undertaken.  The  usual  cause  of  death  is  septic 
peritonitis,  similar  to  that  which  occurs  after  ovariotomy  if  septic 
matter  gains  access  at  the  operation.  Such  peritonitis  must  be 
treated  in  the  usual  way,  but  without  much  hope  of  success. 

Post-mortem  Caesarian  section. — When  a  pregnant  patient 
dies,  and  the  child  is  living  and  viable,  it  is  right  for  the  physician, 
with  the  permission  of  the  friends,  to  perform  Caesarian  section,  in 
order  to  save  the  child.  There  are  mythical  stories  of  children 

having  been  saved  in  this  way  hours  after  the  mother's  death.  In 
point  of  fact,  however,  the  child  does  not  remain  capable  of  resus- 

citation for  many  minutes  after  her  death.  After  more  than 
fifteen  minutes  it  is  probably  useless  to  perform  the  operation.  If, 
therefore,  it  is  to  be  of  any  avail,  the  practitioner  must  be  present 
at  the  time  of  the  death,  and  he \hould  obtain  the  consent  of  the 

friends  beforehand.  He  must  also  operate  with  whatever  instru- 
ments he  has  on  the  spot.  A  penknife  or  razor  has  been  used  in 

the  absence  of  more  convenient  implements.  The  incisions  and 
mode  of  extraction  are  the  same  as  in  ordinary  Caesarian  section. 
The  child,  if  alive  at  all,  will  probably  have  to  be  restored  by 
artificial  respiration.  If  death  takes  place  during  labour,  when  the 
os  is  already  fairly  dilated,  it  will  be  preferable  to  extract  the  child 
rapidly  by  version  or  forceps. 

Poero's  Operation. 

In  Porro's  operation,  or,  as  it  might  be  called,  Ccesarian 

Hysterectomy,  the  main  part  of  the  uterus  is  removed,  and  the 

great  danger  of  having  a  uterine  wound,  communicating  with  the 

peritoneal  cavity,  is  thus  avoided.  Storer  of  Boston  was  the  first  who 

removed  the  uterus,  without  premeditation,  in  a  case  of  Caesarian 

section  performed  on  account  of  a  fibro-cystic  tumour  filling  the 

pelvis.  Finding  the  haemorrhage  alarming  after  incision  of  the 

uterus,  he  ligatured  the  cervix,  and  removed  the  uterus  with  an 

dcraseur.    The  patient  did  not  recover. 
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Porro  of  Pavia,  having  devised  his  method,  and  tested  it  by 

successful  experiments  on  animals,  carried  it  out  first  in  1876  on  a 

patient  having  a  rachitic  pelvis  with  a  conjugate  diameter  of 
1^  inch.  This  patient  recovered  ;  and,  since  that  time,  a  consider- 

able number  of  operations  has  been 

performed,  especially  in  Italy  and 
Germany. 

The  operation. — -The  steps  of 
the  operation  are  the  same  as  in  ordi- 

nary Caesarian  section  up  to  the  incision 
in  the  uterus.  It  is  of  little  conse- 

quence in  what  direction  this  incision 
is  made,  since  it  is  to  be  removed  with 

the  uterus.  If,  therefore,  it  is  sus- 
pected that  the  placenta  is  situated  on 

the  anterior  wall,  or  if  it  is  found  to  be 
so  when  the  incision  is  commenced,  it 
is  a  good  plan  to  make  only  a  short 
longitudinal  incision  rather  low  down 
on  the  uterine  wall,  and  enlarge  the 
space  by  a  transverse  incision  crossing 
the  first  at  its  lower  extremity.  As 
soon  as  the  foetus  is  removed,  haemor- 

rhage from  the  uterine  wound  may  be 

checked  by  grasping  the  cut  edges 
with  pressure  forceps  having  large 
transverse  blades.  The  placenta  may 
then  be  left  in  the  uterus,  and  the 
remaining  steps  of  the  operation  carried 
out  deliberately  without  haemorrhage. 

The  rest  of  the  operation  is  similar 
to  that  usually  now  adopted  in  hyste- 

rectomy for  the  removal  of  a  uterus 
enlarged  by  fibroid  tumour.  The 
uterus  is  drawn  out  through  the  ab- 

dominal wound,  the  intestines  being 
kept  back  by  an  assistant,  and  covered 

with  a  large  flat  sponge.  A  Koeberle's  serre-nceud  (Fig.  212),  an instrument  like  a  short  cScraseur,  is  fitted  with  a  loop  of  thick  soft  iron 
wire,  one  end  of  the  loop  fixed  to  the  moving  button,  the  other  end 
free.  This  loop  is  passed  round  the  lower  part  of  the  uterus  and 
adjacent  portions  of  the  broad  ligaments,  so  that  it  passes  below  the 
ovaries,  and  below  the  lower  end  of  the  uterine  incision.  Care  must 
be  taken  that  no  intestine  or  omentum  is  caught  in  the  loop.  The 

lg  Fig.  212.— Koeberle's  serre-nceud. 
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free  end  of  the  loop  is  now  seized  with  a  pair  of  pliers,  drawn  up 
pretty  tightly,  and  twisted  round  the  button.  The  screw  of  the 

serre-noeud  is  then  turned  till  the  wire  is  tight  enough  to  stop 
haemorrhage,  hut  not  tight  enough  to  cut  the  tissues.  The  uterus 
is  then  cut  away  about  an  inch  above  the  loop.  If  there  is  any 

bleeding  at  this  time  from  the  stump,  a  little 
further  tightening  of  the  serre-noeud  will  stop  it. 

The  stump  of  the  uterus  has  next  to  be  fixed  as  a 
pedicle  in  the  lower  angle  of  the  abdominal  wound. 

Two  guarded  pins  (Fig.  213)  are  passed  transversely 
through  the  stump  just  above  the  loop  of  wire,  so 
that  the  ends  lie  on  the  abdominal  walls,  and  keep 
the  cut  surface  of  the  stump  outside,  the  wire  loop 
lying  in  a  depression  just  below  the  pins.  Large 

strong  hair-lip  pins  might  be  used,  in  the  absence 
of  pins  specially  constructed.  The  abdominal  sutures 
are  then  applied  in  the  usual  way,  special  care 
being  taken  in  the  adjustment  of  the  lowest  suture,, 
so  that  it  may  bring  the  cut  edges  of  peritoneum 
into  contact  with  the  stump  of  the  uterus  all  round, 
and  with  each  other  immediately  above  the  stump. 
The  toilette  of  the  peritoneum  is  to  be  earned  out 
in  the  usual  way,  and  all  blood  or  other  fluid 
removed  before  the  wound  is  closed. 

Antiseptic  method. — In  Porro's  operation  it 
is  possible  to  carry  out  Lister's  antiseptic  method 
in  perfection,  and  therefore  there  is  more  hope  of 
advantage  from  its  use  than  in  ordinary  Caesarian 

Pig. 213.— Guarded  section;  in  lying-in  hospitals,  or  other  hospitals 

stum  f°of  ute™g  wkere  septic  infection  is  likely,  it  is  therefore  de- 
ia    Pabdranina!  sirable  to  operate  under  the  carbolic  spray.  Where 

■wound.  sanitary  conditions  are  good,  opinions  will  differ  as 
to  its  advantage.  On  the  whole,  it  appears  preferable 

to  use  it,  provided  that  the  intestines  are  protected  from  its  direct 

influence,  and  that  the  spray  is  fine,  derived  from  a  steam  spray- 

producer  at  a  considerable  distance,  so  that  the  wound  is  not  too- much  drenched. 

Dressing  the  wound. — The  short  stem  of  the  serre-nceud  is- 

to  be  enclosed  in  the  antiseptic  dressings.  The  layers  of  gauze 

covering  the  abdomen  may  be  slit  up  to  some  distance  from  below, 

so  that  the  stem  of  the  tScraseur  passes  through  the  slit.  Then  a 

transverse  layer  of  gauze  is  laid  across  below  the  stem,  and  the 

instrument  itself  is  wrapped  round  with  strips  of  gauze,  moistened 

with  carbolic  oil.    The  key  of  the  serre-noeud  (see  Fig.  212)  is 
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kept  at  hand,  so  that,  in  case  there  is  any  hemorrhage  from  the 

stump,  the  nurse  may  be  able  to  stop  it  at  once  by  giving  a  turn  to» 
the  screw.  In  other  respects,  the  dressings  are  the  same  as  for 
ordinary  Caesarian  section. 

After-treatment. — The  dressings  should  not  be  left  quite 

so  long  as  after  ordinary  Caesarian  section,  but  changed  at  least- 
twice  in  the  first  week.  If  there  is  any  doubt  about  the  firmness  of 
the  union,  or  if  there  appears  to  be  much  tension  upon  the  stump,, 
it  is  well  to  leave  the  lowest  suture  or  two  till  the  tenth  day.  The 

strangled  portion  of  the  stump  may  separate  about  the  twelfth  or 

fom'teenth  day,  leaving  a  depression  in  the  abdominal  wall.  If  the 

stump  is  kept  j)erfectly  aseptic,  separation  may  be  delayed  longer- 
than  this.  If  any  decomposition  of  the  stump  should  eventually 
take  place,  dressings  will  have  to  be  renewed  daily.  For  the  first 
few  days  a  rather  free  use  of  morphia  may  be  necessary,  to  relieve 
pain  caused  by  the  constriction  and  tension  of  the  stump. 

Modifications  of  the  operation. — It  was  recommended  by 
Miiller,  in  order  to  avoid  haemorrhage,  to  make  the  abdominal 

incision  so  long  that  the  uterus  may  be  brought  outside,  and  a  con- 

strictor, either  Esmarch's  elastic  cord  or  a  serre-noeud,  placed  around 
the  lower  part  of  it,  before  it  is  incised  and  the  child  removed. 

Miiller  has  been  followed  by  various  other  operators  ;  but  the  long 
abdominal  incision  probably  increases  the  risk  of  the  operation,  and 
it  has  often  been  found  difficult,  even  when  this  has  been  made,  to- 
bring  the  uterus  outside.  The  plan  of  arresting  haemorrhage  by 
large  pressure  forceps  immediately  after  the  removal  of  the  child  is- 
decidedly  preferable. 

The  plan  of  tying  and  dropping  the  pedicle  has  been  occasionally 
adopted,  but,  as  in  hysterectomy  performed  on  account  of  fibroid 
tumours  of  the  uterus,  it  has  not  hitherto  given  such  good  results  as- 
that  of  fixing  it  in  the  abdominal  wound.  This  is  contrasted  with 
the  favourable  results  of  tying  and  dropping  the   pedicle  in 
ovariotomy.    The  reason  of  the  difference  is  to  be  found  probably  
first,  in  the  large  size  of  the  cut  surface  in  hysterectomy  ;  secondly,, 
m  the  risk  that  the  uterine  tissue  may  shrink  after  a  time  sufficiently 
to  allow  secondary  haemorrhage  from  the  stump;  thirdly,  in  the- 
existence  of  the  canal  of  the  cervix  passing  through  the  stump  and communicating  with  the  vagina. 
Prognosis.— The  great  advantage  of  Porro's  operation  is  that 

it  shuts  off  the  peritoneal  cavity,  prevents  the  possibility  of  any blood  or  lochial  fluid  reaching  it,  and  allows  the  strict  Listerian 
method  to  be  carried  out.  On  the  other  hand,  the  shock  produced 
by  removing  the  main  part  of  the  uterus  and  tightly  constricting  the 
lower  portion  of  it  is  often  very  severe.    Even  if  the  patient  recovers 
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the  pain  and  acceleration  of  pulse  for  the  first  few  days  are  apt  to be  considerable. 

That  Porro's  operation  has  the  advantage  under  some  circum- 
rstances  at  least,  appears  to  be  shown  by  the  fact  that  there  have 
been  successful  cases  of  it  in  lying-in  hospitals  and  in  great  cities, 
-such  as  Vienna,  in  which  all  Caesarian  sections  had  proved  fatal  for 
many  years.  According  to  statistics  up  to  1884,  collected  by 
Dr.  Godson,*  out  of  152  operations  there  have  been  66  recoveries 
iind  86  deaths.  This  gives  a  mortality  of  56-6  per  cent.  The 
results  have  therefore  been  rather  more  favourable  than  those  of 

•ordinary  Caesarian  section  in  general.  The  mortabty,  however,  is 
very  high — much  higher  than  that  of  timely  Caesarian  section  in 

America,  as  estimated  by  Dr.  Harris.  •  The  results  of  Porro's  opera- 
tion therefore  do  not  warrant  its  choice  in  any  case  in  which  there 

is  reasonable  prospect  of  extracting  by  craniotomy,  although  several 
■of  the  cases  of  this  operation  performed  abroad  have  been  undertaken 
-on  account  of  rachitic  contraction  of  the  pelvis  with  a  conjugate 
■diameter  exceeding  two  inches. 

In  hospitals,  and  in  the  case  of  residents  in  cities,  it  appears  clear 

that  Porro's  operation  affords  a  better  prospect  for  the  patient  than 
ordinary  Caesarian  section.  In  the  case  of  a  patient  in  good  con- 

dition living  in  the  country,  and  not  exhausted  by  labour,  an 

operator  not  having  a  serre-noeud  at  hand  may  probably  give  his 
patient  as  good  a  chance  of  recovery  by  carrying  out  the  operation 
in  the  old  way. 

Porro's  operation  may  be  impossible  to  execute  when  Caesarian 
section  is  performed  on  account  of  a  fibroid  tumour,  lying  in  the 

pelvis,  and  occupying  the  lower  portion  of  the  uterus,  including  the 
.cervix,  or  extending  into  the  cellular  tissue  of  the  broad  ligaments, 

for  the  lower  segment  of  the  uterus  may  then  form  too  thick  a  mass 

to  be  surrounded  by  the  wire,  and  fixed  as  a  pedicle  in  the  wound. 

In  the  case  of  cancer  of  the  cervix  uteri  extending  to  the  pelvic 

•cellular  tissue,  it  will  also  generally  be  preferable  to  perform  Caesarian 

section  in  the  old  way,  if  that  operation  is  necessary  ;  for  the 

fixation  of  the  cervix  will  interfere  with  the  drawing  up  of  the 

uterus,  in  order  to  treat  the  stump  as  a  pedicle,  and  will  make  it 

necessary  to  place  the  wire  round  the  uterus  at  a  higher  level.  In 

•one  case  of  this  kind  I  found  it  indeed  possible  to  carry  out  Porro's 

operation,  but  the  patient,  who  was  in  very  unfavourable  condition 
from  the  effect  of  the  cancer,  did  not  recover. 

*  British  Medical  Journal,  Jan.  17, 1885. 
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Laparo-elytrotomy. 

Another  alternative  to  Caesarian  section  is  laparo-elytrotomy,*' 
introduced  by  Thomas  of  New  York  in  1870.  In  this  operation 

the  opening  of  the  peritoneal  cavity  and  incision  of  the  uterus  are 

entirely  avoided.  An  incision  is  made  through  the  abdominal  wall 

above  the  brim,  the  peritoneum  lifted,  the  vagina  opened,  and  the 

foetus  thus  extracted  above  the  pelvic  brim. 

History. — Eitgen  had  attempted  the  same  operation  in  1821r 

but  the  incision  into  the  vagina  caused  so  much  haemorrhage  that 

the  attempt  was  given  up  and  Caesarian  section  performed.  The, 

patient  did  not  recover.  Baudelocque  the  younger  had  also,  in 

1844,  reported  a  case  in  which  he  succeeded  in  extracting  a  dead 

child  by  the  same  operation.  He  found  it  necessary  to  tie  the 

common  iliac  artery  to  arrest  haemorrhage.  In  this  case  also  the- 
patient  died.  Thomas  devised  the  operation  quite  independently. 
In  1870,  in  the  case  of  a  woman  dying  from  pneumonia,  he  extracted 

a  living  child,  which  survived  about  an  hour.  Skene  was  the  first 
who  saved  mother  and  child  in  an  operation  performed  in  1875, 

Thomas  had  a  similar  success  in  1877.  Although  the  operation 

was  thus  reintroduced  earlier  than  Porro's  operation,  it  has  been 
much  less  generally  adopted,  doiibtless  on  account  of  the  greater 

difficidty  of  its  performance.  Only  eight  cases  of  laparo-elytrotomy 

are  on  record,  as  against  152  of  Porro's  operation. 
The  operation. — If  possible,  before  the  commencement  of  the 

operation  sufficient  dilatation  of  the  os  should  be  secured  to  allow 

the  child  to  be  extracted  through  the  cervix  without  much  difficulty. 
This  may  be  generally  effected,  if  necessary,  by  the  hydrostatic 
dilators. 

The  patient  is  placed  flat  at  full  length  upon  the  table,  the  pelvis- 
somewhat  raised,  and  an  anaesthethic  is  administered.  The  carbolic- 

spray  may  be  dispensed  with,  as  the  antiseptic  method  cannot  be 
carried  out  in  perfection.  The  operator  stands  at  the  right  side 
of  the  patient  and  operates  on  the  right  flank.  The  incision  is- 
similar  to  that  for  ligature  of  the  external  iliac  artery.  It  should 

be  parallel  to  Poupart's  ligament  and  about  five  inches  long,  the 
outer  end  about  an  inch  above  the  anterior-superior  spine  of  the 
ilium,  the  inner  end  about  an  inch  or  an  inch  and  a  half  above  and 
to  the  outside  of  the  spine  of  the  pubes.  As  the  incision  is  made 
an  assistant  standing  opposite  to  the  operator  draws  the  uterus 
upward  and  toward  the  opposite  side,  so  as  to  put  the  skin  upon  the 
stretch.    As  the  operation  proceeds  vessels  may  be  tied  with  car- 

*  Derived  from  \<nrapov,  the  flank  ;  i\vTpov,  the  vagina. 
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bolised  gut.  The  external  epigastric  artery  must  be  divided,  the 
internal  epigastric  artery  is  generally  turned  back  with  the  peri- 

toneum. Three  layers  of  abdominal  muscles  have  to  be  divided, 
layer  by  layer — the  external  oblique,  the  internal  oblique,  and  the 
transversalis.  The  transversalis  fascia  is  then  pinched  up  with 
forceps,  a  small  hole  is  made  in  it  with  the  scalpel,  and  it  is  care- 

fully divided  upon  a  flat  director,  like  that  used  in  ovariotomy, 
revealing  beneath  it  the  fat  in  the  vicinity  of  the  peritoneum.  A 
blunt  instrument  is  then  passed  into  the  vagina,  and  held  by  an 
.assistant  in  the  direction  of  the  wound  in  the  groin.  The  operator 
then  lifts  the  peritoneum  by  his  fingers,  so  as  to  gain  access  to  the 
vicinity  of  the  instrument  in  the  vagina.  This  is  rendered  easier 
by  the  loosening  of  the  peritoneum  in  pregnancy.  Next  the  instru- 

ment in  the  vagina  is  pushed  up  as  much  as  possible,  so  as  to  make  the 
vagina  protrude  in  the  wound.  The  operator  now  makes  a  small 
transverse  incision  into  the  vagina  upon  the  guiding  instrument. 

This  may  be  done  with  scissors,  or,  better,  with  Paquelin's  benzo- 
line  cautery,  or  the  actual  cautery,  heated  only  to  a  dull  red  heat,  so 
as  to  cause  the  minimum  of  haemorrhage.  Next  he  enlarges  the 

opening  in  the  vagina  by  putting  both  index  fingers  into  it,  back  to 
back,  and  tearing  the  tissues  apart,  forward  and  backward,  in  a 
direction  parallel  to  the  edge  of  the  os.  The  object  is  to  make 

the  opening  below  and  to  the  outside  of  the  ureter,  which  might  be 
injured  in  the  operation.  At  this  stage  a  sound  shoidd  be  held  in 
the  bladder  by  an  assistant,  so  that  laceration  of  the  bladder  may 
be  avoided  if  possible. 

"When  the  opening  is  large  enough  to  admit  it,  the  hand  is  intro- 
duced, the  membranes  are  ruptured  if  they  are  still  intact,  and  the 

.child  extracted  by  version,  or  by  forceps,  if  it  appears  that  forceps  can 

be  easily  applied.  The  difficulty  of  the  operation  consists  in  the 

dealing  with  copious  haemorrhage  in  the  deep  part  of  the  wound,  near 

the  vaginal  surface.  So  far  as  possible,  the  vessels  should  be 

secured  through  the  abdominal  wound.  If  this  does  not  suffice  to 

arrest  haemorrhage,  a  tampon  may  be  applied  consisting  of  long 

strips  of  lint,  moistened  with  carbolised  oil,  and  passed  through  the 

wound  into  the  vagina,  and  a  bandage  should  be  applied  firmly  over 

the  external  wound.  In  any  case  the  outer  angles  of  the  abdominal 

wound  shoidd  be  closed  with  sutures.  If  no  tampon  is  required, 

only  space  enough  should  be  left  to  allow  a  good-sized  drainage- 

tube,  with  holes  in  the  side,  to  be  passed  through  from  the  outside 

into  the  vagina.  Iodoform  pessaries  or  tampons  shoidd  be  kept  in 

the  vagina,  and  the  drainage-tube  frequently  syringed  through  with 
an  antiseptic  solution. 

Prognosis. — The  operation  has  not  yet  been  performed  often 
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enough  to  allow  any  safe  conclusion  as  to  the  prognosis  to  be  formed. 
In  eight  cases,  four  of  the  mothers  were  saved  and  five  children ; 
moreover  some  of  the  mothers  were  in  desperate  condition  when 

the  operation  was  undertaken.  So  far,  therefore,  it  compares  rather 

favourably  with  the  more  popular  Porro's  operation.  No  successful 
case  in  Britain  has  yet  been  recorded.  In  three  cases  the  bladder 
was  lacerated,  but  the  opening  eventually  closed  spontaneously. 
If  an  opening  is  discovered  it  may  be  closed  with  sutures,  as  soon  as 
the  operation  is  completed. 

Cases  suitable  for  the  operation. — The  operation  is  more 
difficult  and  requires  more  practised  surgical  skill  than  either  the 

ordinary  Caesarian  section  or  Porro's  operation.  The  latter  opera- 
tions, therefore,  are  likely  to  be  more  generally  chosen.  But  with  a 

skilful  operator,  and  especially  when  the  labour  has  been  already 

prolonged,  it  is  probable  that  it  may  eventually  prove  that  laparo- 
elytrotomy  gives  the  most  favourable  results. 



CHAPTEE  XXXVI. 

ACCIDENTS  DURING  AND  AFTER  LABOUR. 

RUPTURES  AND  LACERATIONS  OP  THE  GENITAL  CANAL. 

Laceration  may  take  place  at  any  part  of  the  genital  canal,  but 
the  most  important  varieties  are  ruptures  of  the  uterus  and  adjacent 
portion  of  the  vagina  which  involve  the  peritoneum,  lacerations  of 
the  cervix,  and  lacerations  of  the  perineum  and  vulva. 

Rupture  of  the  Uterus  or  Vagina  involving  the  Peri- 

toneum.— Rupture  of  the  uterus  reaching  the  peritoneum  is  one 
of  the  most  dangerous  accidents  of  labour.  Rupture  of  the  vagina 
into  the  pouch  of  Douglas  is  closely  allied  to  it,  and  is  frequently 
combined  with  rupture  of  the  uterus  itself. 

Frequency. — The  frequency  of  rupture  of  the  uterus  has  been 
variously  estimated  at  from  1  in  1,300  to  1  in  3,403  deliveries. 

(Jolly.)  In  the  Guy's  Hospital  Charity,  where  assistance  to  labour 
is  given  very  sparingly,  forceps  cases  being  only  about  1  in  200  de- 

liveries, there  were  seven  cases  of  rupture  of  the  uterus  or  vagina  in 
23,591  deliveries,  or  1  in  3,371,  a  result  closely  agreeing  with 

that  obtained  by  Jolly  from  the  statistics  of  782,741  labours  in 
Paris. 

Causation. — The  rupture  is  caused  by  a  violent  contraction  of 

the  uterus,  which  is  unable  to  cause  advance  of  the  fcetus,  and 

proves  too  strong  for  the  resistance  of  the  thinned  portions  of  the 

uterus  or  the  vagina.  Among  predisposing  causes  are  weakness 

from  malnutrition,  or  fatty  degeneration  of  the  part  where  rupture 

takes  place.  Inefficient  action  of  the  auxiliary  muscles  also  pro- 

motes rupture,  because  the  auxiliary  forces,  tending  to  depress  the 

whole  uterus  at  each  pain,  take  some  of  the  strain  off  its  attach- 

ments to  the  pelvis.  Laxity  of  the  abdominal  walls,  or  their  being 

overloaded  with  fat,  is  therefore  also  a  predisposing  cause.  Another 

important  cause  is  obliquity  of  the  uterus.  Any  deviation  of  the 

uterus  from  the  axis  of  the  genital  canal  at  the  level  where  the  head, 

or  other  presenting  part,  is  lying,  diminishes  the  efficacy  of  the 
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641 force  in  causing  advance  of  the  foetus.  It  is  therefore  liable  to 

evoke  a  more  vigorous  contraction  of  the  uterus  than  would  other- 
wise be  necessary  to  complete  labour.  At  the  same  time  the  devia- 
tion causes  a  certain  proportion  of  the  force  to  be  uselessly  expended 

in  pressure  on  the  opposite  wall  of  the  genital  canal,  and  therefore 
increases  the  liability  to  rupture  at  that  part.  Thus,  if  there  is  a 

deviation  of  30°,  there  is  a  useless  pressure  on  the  opposite  wall  of 
the  genital  canal  equal  to  one-half  of  the  expulsive  force. 

In  the  great  majority  of  cases  rupture  is  preceded  by  an  excessive 
stretching  and  thinning  of  the  lower  distensible  segment  of  the 
uterus.  In  very  exceptional  cases  this  may  occur  even  in  the  first 
stage  of  labour.  Much  more  frequently,  it  happens  during  a  second 
stage,  prolonged  in  consequence  of  obstruction  to  the  advance  of 

the  foetus.  As  previously  explained  (see  pp.  394 — 396),  the  strong 
contractile  portion  of  the  uterus  gradually  retracts  over  the  foetus, 
the  internal  os  uteri  becomes  more  and  more  elevated,  and  the  dis- 

tensible part  of  the  uterus  becomes  stretched  longitudinally  as  well 
as  laterally,  and  thus  greatly  thinned.  This  distensible  portion  con- 

sists of  the  cervix,  and  of  that  lower  segment  of  the  body  of  the 
uterus  immediately  above  the  internal  03  which  has  to  be  expanded 
to  allow  the  passage  of  the  foetus.  The  most  frequent  causes  which 
lead  to  the  over-stretching  are  disproportion  between  the  foetus  and 
the  pelvis,  hydrocephalus,  and  unrectified  shoidder  or  transverse 
presentations.  The  tissue  which  gives  way  may  have  been  weakened 
by  the  effects  of  prolonged  pressure  against  the  promontory  of  the 
sacrum  or  other  part  of  the  pelvic  wall  The  risk  of  rupture  is  of 
course  increased  if  the  action  of  the  uterus  is  excessively  violent, 
either  in  consequence  of  great  susceptibility  of  the  patient  to  reflex 
stimulus,  or  to  the  injudicious  administration  of  ergot  or  other 
oxytocic  remedy. 

In  comparatively  rare  cases  rupture  takes  place  suddenly  and 
unexpectedly  without  any  protraction  of  labour,  or  disproportion 
between  the  foetus  and  the  pelvis.  It  must  be  explained  in  these 
cases  by  a  sudden  and  excessively  violent  contraction  of  the  uterus, 
probably  associated  with  some  deviation  of  its  axis,  and  some  unusual 
weakness  in  the  tissues  which  give  way.  I  have  met  with  two 
instances  in  which  rupture  occurred  not  long  after  the  escape  of  the 
liquor  amnii  and  before  the  head  had  descended  into  the  pelvis,  in 
women  who  had  previously  borne  many  children  without  difficulty. 
In  one  the  accident  happened  when  the  woman  was  straining  upon 
a  night-stool,  and  there  was  reason  to  believe  that,  in  both  the 
uterus  was  anteverted  at  the  time.  The  rupture  in  each  case'  was not  through  any  over-distended  cervix,  but  across  the  vagina  at  its junction  with  the  cervix.    It  is  clear  that,  in  anteversion  of  the T  T 
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uterus,  when  the  head  is  lying  above  the  brim,  especially  when 
there  is  also  a  projecting  sacral  promontory,  the  uterine  force  may 
drive  the  head,  not  downwards  into  the  pelvis,  but  against  the  pro- 

montory. When  rupture  takes  place,  the  head  may  be  deflected 
upwards  by  the  promontory,  and  the  whole  foetus  may  escape  into 
the  peritoneal  cavity,  with  the  head  uppermost. 

Rupture  may  also  be  brought  about  by  efforts  to  deliver  artifi- 

cially, especially  by  the  attempt  to  turn  in  shoulder  presentations 
long  after  the  escape  of  the  liquor  amnii,  or  by  the  performance  of 
any  obstetric  operation  without  an  adequate  amount  of  dilatation  of 
the  cervix.  The  rupture,  in  such  cases,  may  be  a  longitudinal  rent 
extending  from  the  edge  of  the  cervix  into  the  uterus,  or  may  take 
place,  like  a  spontaneous  rupture,  in  the  stretched  segment  of  the 
uterus. 

Ruptures  of  the  uterus  are  more  common  in  multiparas  than  in 
priiniparae,  and  in  women  over  thirty  years  of  age  than  in  younger 
women.  The  reason  is  that,  in  multiparas,  and  in  older  women, 

laxity  of  the  abdominal  walls,  deviation  of  the  uterus,  and  degenera- 
tion of  tissue  are  more  likely  to  exist.  According  to  Bandl,  only 

1 1  per  cent,  of  all  cases  of  rupture  occur  in  primiparas. 

Pathological  anatomy. — Rupture  almost  always  commences 
in  the  distended  part  of  the  uterine  wall,  but  it  may  extend  up- 

wards to  some  extent  from  this  into  the  body  of  the  uterus.  In 

some  exceptional  cases  rupture  may  commence  in  the  body  of  the 

uterus,  as  when  there  is  a  weakened  portion  of  the  wall  iu  associa- 
tion with  a  fibroid  tumour,  or  when  the  cicatrix  of  a  former 

Caesarian  section  gives  way.  The  initial  rupture  is  necessarily 

transverse  to  the  line  of  greatest  tension.  Thus,  in  cases  of  hydro- 

cephalus or  shoulder  presentation,  when  too  bidky  a  mass  is  forced 

down  into  the  cervix,  the  line  of  rupture  is  frequently  longitudinal. 

Otherwise  it  is  more  generally  transverse,  or  partly  transverse  and 

partly  longitudinal.  Rupture  may  take  place  at  any  part  of  the 

circumference,  but  is  rather  more  frequent  posteriorly.  If  anterior, 

it  may  separate  the  uterus  from  the  bladder.  Generally  it  extends 

more  or  less  to  one  side,  involving  the  broad  ligament.  The 

rupture  may  involve  the  vagina  and  the  cervix  together.  When 

the  vagina  alone  is  implicated,  the  line  of  rupture  is  generally 

transverse,  near  the  line  of  union  with  the  cervix. 

When  rupture  has  taken  place,  the  uterus  may  retract  off  the 

foetus,  expelling  the  foetus  either  partially  or  wholly  through  the 

rupture  into  the  peritoneal  cavity,  and  sometimes  the  placenta  a
lso. 

This  is  more  likely  to  take  place  if  the  rupture  ocelli's  when 
 the 

head  is  still  above  the  brim. 

Symptoms  and  Course.— If  an  extensive  rupture  t
akes  place 
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suddenly,  the  patient  generally  feels  a  sudden  acute  pain  and 
sensation  of  tearing.  The  pains,  which  generally  have  been  violent 

up  to  that  time,  cease  suddenly  and  completely.  Gradually  in- 
creasing continuous  abdominal  pain  is  substituted  for  the  rhythmical 

pains  of  labour.  The  pulse  becomes  rapid,  and  the  anxious  face, 
prostration,  and  often  vomiting  and  pallor,  indicate  shock  and 
internal  haemorrhage.  There  is  sanguineous  discbarge  from  the 
vagina,  and  the  presenting  part  recedes.  In  the  majority  of  cases, 
when  the  foetus  is  still  above  the  brim,  it  passes  away  out  of  reach 
through  the  rent  into  the  peritoneal  cavity. 

When  the  rupture  is  more  gradual,  being  extended  by  successive 
pains,  there  may  not  be  any  sign  making  it  obvious  exactly  when 
the  accident  has  occurred,  and  the  pains  cease  more  gradually. 
In  all  cases,  however,  when  the  rupture  is  complete,  the  pains 
cease,  there  is  haemorrhage  from  the  vagina,  and  a  rapid  pulse. 
If  the  presenting  part  is  low  in  the  pelvis,  it  may  remain  without 
obvious  recession,  but  merely  cessation  of  advance.  In  rare  cases 

rupture  has  been  found  after  spontaneous  expulsion  of  the  fetus, 
having  taken  place  in  the  final  pain. 

Diagnosis. — A  probable  diagnosis  from  the  symptoms  above 
described  is  generally  easy.  It  is  to  be  completed  by  passing  in 
the  hand  and  feeling  the  rent,  and  the  empty  uterus,  if  the  fetus 
has  escaped  into  the  abdomen.  The  outline  of  the  fetus  may  also 
be  felt  through  the  abdominal  wall  and  the  uterus  as  a  separate 
mass.  If  the  presenting  part  still  occupies  the  vagina,  the  dia- 

gnosis can  only  be  made  from  the  symptoms,  until  delivery  has  been 
completed. 

Prognosis. — The  prognosis  is  extremely  unfavourable.  The 
condition  which  makes  Caesarian  section  so  dangerous,  namely  the 

wound  in  the  uterus  through  which  the  lochial  discharge "  may reach  the  peritoneum,  exists ;  and,  in  addition,  there  is  the  shock 
of  the  extensive  rent,  and  generally  copious  haemorrhage.  More- 

over, unless  abdominal  section  is  performed,  there  is  blood  remain- 
ing in  the  peritoneal  cavity.  The  mortality  has  been  variously 

estimated  at  from  84  to  95  per  cent.,  and  the  higher  estimate  is 
probably  more  nearly  correct.  In  lying-in  hospitals,  or  in 
residents  among  insanitary  conditions  in  great  cities,  there  is  very 
httle  hope  of  recovery.  The  cases  of  recovery  have  chiefly  been 
in  patients  in  the  country.  The  child  is  inevitably  lost  in  all cases  in  which  it  escapes  through  tbe  rupture. 

Death  sometimes  takes  place  within  a  few  hours  from  haemoi% 
rhage  and  shock.  More  frequently  it  occurs  after  three  or  four  days from  septic  peritonitis.  The  danger  is  greater  when  the  rent  has 
oeen  enlarged  by  the  passage  of  the  fetus  through  it  into  the  abdomen. T  T  2 
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Frophylaxis. — The  most  important  part  of  prophylaxis  con- 
sists in  affording  timely  aid  by  forceps  or  other  means  in  all  cases 

of  obstructed  labour,  especially  when  any  contraction  of  the  pelvis 
is  discovered,  and  in  avoiding  the  administration  of  ergot  in  all  such 
cases.  The  necessity  for  timely  interference  is  especially  to  be 
borne  in  mind  when  the  pains  appear  to  be  excessively  strong, 
without  producing  any  advance  of  the  foetus.  The  patient  should 
not,  however,  be  checked  from  bearing  down  in  such  cases,  since 
the  action  of  the  auxiliary  muscles  tends  to  diminish  both  the 
thinning  of  the  lower  uterine  segment  and  the  risk  of  rupture,  as 
already  explained  (see  pp.  160,  640).  In  shoulder  presentations  and 
in  hydrocephalus  early  diagnosis  and  treatment  is  of  importance. 
A  useful  indication  of  danger  is  the  recognition  through  the 
abdominal  wall  in  protracted  labour  of  the  transverse  line  of  de- 

pression at  some  height  above  the  pubes  (see  page  395).  Tbis  is 
probably  formed  by  the  internal  os,  and  proves  that  the  lower 
segment  of  the  uterus  is  dangerously  thinned.  If  it  is  detected  in 
protracted  labour,  it  is  time  to  give  assistance  of  some  sort,  but, 
in  head  presentations,  version  should  be  avoided,  or  only  attempted 
with  great  caution  (see  page  598). 

Treatment. — If  the  child  remains  within  the  uterus,  the 
diagnosis  of  rupture  can  generally  be  made  only  from  the  symptoms. 
Rupture  being  suspected,  the  child  should  be  extracted  as  rapidly 
as  possible.  If  extraction  with  forceps  meets  with  any  difficulty, 
craniotomy  should  be  performed  without  hesitation,  since  the  child 

is  rarely  saved  after  rupture  has  taken  place.  The  safest  instru- 
ment for  extraction  afterwards  is  craniotomy  forceps,  since  the 

position  of  the  outer  blade  can  be  exactly  adjusted  by  the  fingers, 
while  the  cephalotribe  might  possibly  be  passed  through  the 
rupture,  and  injure  the  maternal  structures.  It  is  well  to  keep  the 
patient  in  the  dorsal  position  throughout  the  operation,  as  well  as 

afterwards.  Air  is  then  not  so  likely  to  be  sucked  into  the  peri- 
toneal cavity  in  respiration,  and  less  blood  will  gravitate  into  it. 

After  extraction  of  the  child,  the  placenta  should  be  removed 

quickly,  the  hand  being  introduced  for  the  purpose  if  necessaiy, 
lest  it  should  escape  into  the  peritoneal  cavity.  If  it  has  already 
done  so,  it  may  be  drawn  back  through  the  rent,  if  this  can  be 
effected  easily  without  risk  of  injuring  the  intestines.  Otherwise 

the  presence  of  the  placenta  in  the  peritoneal  cavity  may  determine 
the  balance  of  advantage  in  favour  of  performing  abdominal  section, 
and  removing  it  by  that  means. 

If  the  whole  child  has  passed  through  the  opening  into  the 

peritoneal  cavity,  or  even  if  the  head  has  passed  through,  no 

attempt  should  be  made  to  draw  it  back  again  through  the  opening. 
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If  this  is  attempted,  the  laceration  and  bruising  are  likely  to  be 
increased.  Moreover  the  uterus,  being  more  or  less  emptied,  will 
have  retracted.  The  pelvic  space  will  therefore  be  partly  occupied 
by  the  double  thickness  of  its  thickened  wall,  instead  of  merely 
that  of  the  attenuated  wall  expanded  over  the  foetus.  By  this 
circumstance  the  difficulty  of  extraction  may  be  greatly  increased, 
if  there  is  any  disproportion  between  foetus  and  pelvis,  and  therefore 
also  the  risk  of  injury. 

The  right  treatment  is  to  perform  abdominal  section,  remove  the 
foetus,  sponge  out  clots  and  blood  from  the  peritoneal  cavity,  and, 
if  the  site  of  the  rupture  is  accessible,  unite  the  edges  of  the 

peritoneum  by  sutures  of  carbolised  or  chromicised  gut.  The  in- 
cision through  the  abdominal  wall  is  to  be  made  in  the  linea  alba, 

as  in  ovariotomy  or  Caasarian  section.  This  treatment  has  given 
promising  results,  so  far  as  it  has  yet  been  adopted.  American 

statistics,  collected  by  Harris,*  give  a  mortality  of  only  about  46 
per  cent.  As  in  the  case  of  Caesarian  section,  the  condition  of  the 
patient  and  her  surroundings  largely  affect  the  result ;  and  the 

prognosis  is  much  more  favourable  in  the  country,  very  unfavour- 
able for  residents  in  large  cities  living  in  insanitary  conditions. 

Even  if  the  foetus  remains  within  the  uterus  and  is  removed 

through  the  vagina,  it  is  a  question  whether  it  may  not  be  some- 
times advisable  to  perform  abdominal  section  for  the  purpose  of 

cleansing  the  peritoneum  from  blood  and  clots,  although  this 
treatment  has  not  yet  been  put  to  the  test  of  experience.  For 
generally  a  large  quantity  of  blood  escapes  into  the  peritoneal 
cavity,  and  is  the  chief  cause  of  the  septic  peritonitis,  germs  of  de- 

composition gaining  access  through  the  rent.  This  treatment  is 
most  likely  to  be  successful  if  the  rupture  is  in  the  anterior  wall  of 
the  uterus.  It  will  then  probably  be  possible,  after  cleansing  the 
peritoneum,  to  unite  the  peritoneal  edges  of  the  rent  by  sutures. 
A  condition  of  great  collapse,  from  hemorrhage  and  shock,  would 
be  a  contra -indication  to  the  operation.  If  the  rupture  is  low  down 
on  the  posterior  uterine  wall  or  vagina,  it  would  probably  be 
impossible  to  reach  it,  in  order  to  close  it  by  sutures,  from  the 
abdominal  surface.  In  such  case,  the  introduction  of  a  drainage 
tube  may  be  preferable  to  the  performance  of  abdominal  section. 
The  tube  should  be  rather  stiff  and  fully  as  large  as  the  little 
finger.  A  T-shaped  tube  may  be  used,  having  holes  in  the  upper transverse  portion,  which  is  passed  through  the  rent,  and  serves  to 
retain  the  tube.  In  the  absence  of  such  a  tube  the  plan  recommended 
by  Felsenreich  t  may  be  used.    A  piece  of  thick,  stiff  drainage •  Amer.  Journ.  of  Obstet.    Oct.  1880. 

nrft'.'3eitrae  Zllr  Therapie  dor  Utcrusruptur."  Archiv.  f.lr  Gyncek.  Band  XVH. 
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tube  is  bent  upon  itself  at  the  centre,  and  a  large  bole  cut  on  the 
outside  of  the  bend.  The  descending  arms  of  the  tube  are  fastened 
together,  and  the  bend  passed  through  the  rupture.  The  tube  is 
kept  in  place  by  stitching  the  lower  part  of  it  to  the  edge  of 
the  perineum.  For  this  purpose  a  fishing  gut  suture  will  be  the best  to  use. 

In  the  very  rare  cases  in  which  rupture  is  limited  to  the  body 
of  the  uterus,  the  best  treatment  will  be  to  perform  abdominal 
section,  and  remove  the  uterus  as  in  Porro's  operation,  provided 
that  the  whole  rent  can  thus  be  removed  with  the  uterus.  Spon- 

taneous rupture,  however,  hardly  ever  occurs  in  this  situation. 
After-treatment. — The  patient  should  be  kept  constantly  on 

her  back,  as  after  ovariotomy  or  Caesarian  section,  and  the  bladder, 
emptied  by  catheter.  Suppositories  containing  iodoform,  or  tam- 

pons dusted  over  with  iodoform,  should  be  kept  constantly  in  the 
vagina.  The  vagina  should  be  frequently  irrigated  with  an 
unirritating  antiseptic  solution,  such  as  a  weak  solution  of  per- 

manganate of  potash.  Special  care  must  be  taken  that  the  outflow 
is  free,  and  the  irrigator  should  only  be  raised  very  slightly  above 
the  level  of  the  vagina.  After  the  first  two  days,  when  peritoneal 
adhesions  are  likely  to  have  formed  in  the  neighbourhood  of  the 
rent,  stronger  antiseptics,  such  as  a  solution  of  carbolic  acid,  may  be 
used,  if  there  is  any  tendency  to  decomposition  of  the  lochia.  In 
other  respects,  the  after  treatment  is  similar  to  that  after  Caesarian 
section. 

Incomplete  Kufture  op  the  Uterus.  —  There  are  two 

varieties  of  incomplete  rupture  of  the  iiterus.  In  the  first,  the 
muscular  wall  is  torn,  while  the  peritoneimi  remains  intact ;  in  the 
second,  the  peritoneum  is  torn,  while  the  main  portion  of  the 
muscular  wall  does  not  yield.  Incomplete  rupture  of  the  muscular 

wall  takes  place  chiefly  at  the  sides  of  the  uterus,  where  the  peri- 
toneum is  not  in  such  close  contact  with  the  muscle.  It  is  hardly 

possible  for  it  to  occur  at  the  front  or  back  of  the  uterus,  except  at  the 
lower  part  of  the  anterior  wall,  between  uterus  and  bladder.  It  is 
much  less  common  than  complete  rupture.  The  peritoneum 
becomes  detached  over  a  considerable  surface,  and  blood  is  poured 
out  beneath  it,  forming  a  hematoma,  especially  when  the  site  of 

the  rupture  is  between  uterus  and  bladder.  In  some  cases  of 
complete  rupture  a  similar  detachment  of  peritoneum  and  effusion 

of  blood  are  formed,  showing  that  an  incomplete  rupture  had  pie- 
ced ed  the  complete.  A  less  severe  degree  of  internal  rupture,  not 

dividing  the  whole  thickness  of  the  muscular  wall,  may  be  produced 
at  the  internal  os  by  efforts  to  deliver  rapidly,  before  the  internal  os 
has  fully  expanded. 
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Symptoms. — The  symptoms  of  incomplete  rupture  are  much 

less  marked  than  those  of  complete,  and  the  diagnosis  is  more 

difficult.  The  pains  generally  continue,  although  they  may  become 

less  efficient.  The  chief  symptoms  are  acceleration  of  pulse 

and  haemorrhage.  Little  or  no  blood,  however,  may  escape 

externally,  if  the  presenting  part  prevents  its  exit.  A  sign  which 

has  been  observed  in  some  cases  is  that  of  emphysema  of  the  anterior 

wall  of  the  uterus,  or  extending  to  the  iliac  fossa,  and  even  to  more 

distant  parts.  The  air  may  find  entry  from  the  vagina,  or  there 

may  be  gas  arising  from  decomposition  of  the  fcetus.  Cases  in  which 

emphysema  has  been  noted  have  generally  ended  fatally. 

Prognosis: — Although  the  accident  appears  much  less  severe 
than  that  in  which  the  peritoneal  cavity  has  been  opened,  the 

mortality  of  recorded  cases  has  been  high.  Death  has  often  occurred 

from  septic  peritonitis,  or  cellulitis  spreading  from  the  vicinity  of 
the  blood-clot. 

Treatment. — If  the  accident  is  suspected,  delivery  should  be 
effected  rapidly  as  in  the  case  of  complete  rupture.  Hoemorrhage 
can  generally  be  arrested  by  securing  contraction  of  the  uterus,  after 

removal  of  the  placenta.  The  after-treatment  consists  chiefly  in 
preserving  the  discharges  from  decomposition,  by  frequeut  syringing 
with  antiseptic  solutions  and  the  use  of  iodoform  pessaries. 

Rupture  of  the  peritoneal  covering  of  the  uterus. — The 
second  variety  of  incomplete  rupture  has  been  described  in  a  few 
cases  in  which  death  has  occurred  from  haemorrhage  or  shock,  or 
from  subsequent  peritonitis.  Cases  not  ending  fatally  would 
probably  escape  recognition. 

Perforation  of  the  Uterus. —  Localised  inflammation  and 

sloughing  of  the  uterine  wall  may  be  produced  by  prolonged  pressure 
between  some  projecting  part  of  the  pelvis  and  the  presenting  part 
of  the  foetus,  especially  when  the  head  is  presenting.  The  bony 
prominence  most  likely  to  cause  this  effect  is  the  promontory  of  the 
sacrum  in  a  flattened  pelvis.  In  protracted  labour,  especially  when 
the  head  is  arrested  above  the  brim,  the  internal  os  may  be  so  much 
elevated  by  retraction  of  the  uterus,  that  the  sacral  promontory 
corresponds  to  a  portion  of  the  cervix,  or,  at  any  rate,  of  the  thinned 
lower  segment  of  the  uterus.  In  the  more  rare  case  in  which  there 
arc  projecting  spines  or  bony  prominences  at  other  parts  of  the 
pelvis,  as  at  the  symphysis  pubis,  these  also  may  cause  a  similar 
local  lesion  in  the  uterus.  Sloughing,  especially  at  the  site  of  the 
sacral  promontory,  is  most  commonly  due  to  prolonged  pressure, 
when  labour  has  been  left  too  long  unassisted.  It  may  also  result 
from  injury  in  very  difficult  instrumental  delivery,  or  from  the  use 
of  unsuitable  instruments,  or  the  unskilful  use  of  instruments. 



648         ACCIDENTS  DURING  AND  AFTER  LABOUR. 

The  portion  of  the  uterine  wall  which  sloughs  may  give  way  and 
form  a  rounded  or  funnel-shaped  perforation  into  the  peritoneal 
cavity  ;  or  its  inner  or  outer  portion  may  alone  give  way,  not  pro- 

ducing a  complete  perforation.  In  sloughs  on  the  anterior  wall, 
the  peritoneal  cavity  is  not  usually  reached,  but  only  the  cellular 
tissue  in  front  of  the  uterus.  As  in  the  case  of  sloughs  causing 
vesico-vaginal  fistula,  the  perforation  generally  does  not  take  place 
before,  or  at  the  time  of,  delivery,  but  after  an  interval  of  some  days. 
It  is  not  so  fatal  as  rupture  of  the  uterus,  because  peritoneal 
adhesions  may  have  meantime  formed  around  it.  It  may,  however, 
set  up  general  peritonitis,  and  is  one  of  the  causes  of  death  after 
difficult  labour. 

Lacerations  of  the  vaginal  portion  of  the  cervix. — 

Slight  superficial  lacerations  of  the  mucous  membrane  at  the  edge  of 
the  os  are  almost  inevitable  in  labour.  Deeper  lacerations  are  of 
common  occurrence.  These  may  extend  either  partially  or  wholly 
up  to  the  vaginal  reflection,  or  may  even  reach  the  adjoining  portion 
of  the  vagina  and  subjacent  cellular  tissue.  It  is  very  rare  lor 
lacerations  commencing  at  the  edge  of  the  cervix  to  extend  up  to 

the  internal  os,  but  rents  caused  by  forcible  delivery  with  an  undi- 
lated  cervix  may  possibly  do  so.  They  then  virtually  become 
incomplete  or  complete  ruptures  of  the  uterus,  as  the  case  may  be. 

Transverse  lacerations,  parallel  to  the  edge  of  the  os,  are  much 
more  rare.  Such  a  laceration  may  be  produced  by  pressure  of  the 

advancing  head,  when  there  is  deviation  of  the  os  uteri  to  one  side  ; 
or  the  anterior  lip,  compressed  between  the  occiput  and  the  pubes, 
may  become  injured  and  inflamed,  and  may  give  way  in  the  foim  of 
a  transverse  laceration.  Cases  have  even  been  recorded  in  which, 

when  the  os  is  very  rigid,  such  a  laceration  has  extended  all  the  way 

round,  and  separated  the  edge  of  the  cervix  in  the  form  of  a  ring. 
This  constitutes  an  annular  laceration. 

Causation. — Laceration  results  from  rigidity  of  the  cervix, 

combined  either  with  activity  of  the  expelling  forces,  or  artificial 

extraction.  The  rigidity  may  either  be  due  to  a  previous  inflam- 

mation or  hyperplasia  of  the  cervix,  or  to  labour  occurring  for  the 

first  time  late  in  life.  Premature  rupture  of  the  membranes  greatly 

predisposes  to  laceration,  through  the  failure  of  the  natural 

mechanism  for  gradual  dilatation.  The  lacerating  force  may  le 

the  natural  expulsive  power,  or  that  expended  in  delivery  by  forceps, 

or  traction  in  pelvic  presentations  or  after  version. 

Symptoms  and.  results.— There  is  generally  no  symptom 

which  attracts  notice  at  the  time  of  the  laceration,  the  pain  pro- 

duced being  merged  in  the  pain  of  uterine  contraction.  Until 

delivery  haemorrhage  is  generally  checked  by  the  presence  of 
 the 
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foetus.  After  delivery,  hoemorrhage  may  occur,  and  form  one  of  the 

varieties  of  post-partum  haemorrhage.  It  is  only  in  exceptional 

cases,  however,  that  it  is  sufficient  to  call  for  any  special  treatment. 

The  slighter  lacerations  generally  heal  more  or  less  completely 

during  the  puerperal  period,  hut  often  leave  the  cervix  irregular, 

and  marked  hy  notches  radiating  from  the  cervix.  A  deep  lacera- 
tion reaching  the  vaginal  reflection  is  apt  to  cause  local  cellulitis  in 

its  neighbourhood,  owing  to  absorption  at  the  raw  surface.  This  is 

proved  hy  the  frequency  with  which,  when  an  old  ununited  laceration 

is  discovered  long  after  the  lahour  which  gave  rise  to  it,  a  band  of 
thickening  in  the  cellular  tissue,  running  from  the  angle  of  the 
laceration,  can  also  be  detected.  Septic  absorption  of  a  more  grave 
character  at  the  same  site  may  give  rise  to  puerperal  septicaemia. 
When  laceration  is  deep,  and  especially  when  the  cervix  is  lacerated 
at  both  sides,  the  clefts  are  apt  to  remain  unhealed,  and  the  anterior 

and  posterior  lips  of  the  cervix  to  become  everted  and  hj^pertrophied. 
The  lining  membrane  of  the  cervix,  naturally  clothed  with  cylin- 

drical epithelium,  is  thus  exposed  to  friction,  and  to  the  action  of 

the  vaginal  secretion.  The  result  commonly  is  a  granular  inflam- 
mation of  the  exposed  surface,  a  condition  which  was  formerly 

regarded  as  ulceration  or  erosion  of  the  cervix,  before  attention  was 

called  by  Emmet  of  New  York  to  the  frequency  and  to  the  results  of 
cervical  lacerations.  The  effect  of  unhealed  laceration  of  the  cervix 

may  thus  be  chronic  uterine  trouble,  lasting  for  many  years. 

Diagnosis. — The  laceration  may  sometimes  be  noticed  at  the 
time  of  its  occurrence,  or  suspected  from  the  sudden  yielding  of  a 
long  resisting  cervix.  In  all  cases,  when  the  placenta  is  removed, 
and  the  finger  introduced  to  feel  whether  any  clots  remain  in  the 
cervix  or  vagina,  the  physician  shoidd  examine  the  cervix,  which 
hangs  limp  and  flaccid,  to  determine  whether  there  are  any  rents  in 
it,  and  their  degree. 

Prophylaxis. — The  most  important  point  in  prophylaxis  is  to 
avoid  increasing  the  number  of  lacerations  which  would  occur  spon- 

taneously by  using  forceps  unnecessarily  before  full  retraction  of 
the  os,  or  by  extracting  too  hastily  in  those  cases  in  which  forceps 
arc  called  for.  When  laceration  is  threatened  by  rigidity  of  the  os 
in  association  with  violent  pains,  all  means  should  be  used  to  pro- 

mote relaxation,  such  as  hot  water  irrigation,  and,  above  all,  the 
administration  of  chloroform.  After  premature  rupture  of  the 
membranes,  if  the  os  does  not  readily  yield,  laceration  may  some- 

times be  averted  by  the  judicious  use  of  dilating  bags  or  dilatation 
with  the  fingers  (see  pp.  41 1 — 413). 
Treatment.— Hamionhage  may  be  checked  by  cold  water 

syringing,  or  application  of  a  piece  of  ice,  or,  if  necessary,  by  pies- 
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sure  with  a  sponge  or  swat  of  cotton  soaked  in  a  styptic,  .such  as  a 
saturated  solution  oi'  alum  or  a  solution  of  perchloride  of  iron. (See  p.  683.)  A  still  better  and  more  scientific  plan  is  to  arrest 
the  haemorrhage  by  uniting  the  laceration  by  sutures.  For  this 
purpose,  the  patient  should  be  placed  in  Sims'  semiprone  position, 
lying  on  the  side  opposite  to  the  laceration.  Sims'  speculum  should 
be  used,  or  the  cervix  drawn  clown  to  the  vulva  by  tenaculum 
foi  'ceps.  The  best  material  for  sutures  is  stout  fishing-gut  or  silver 
wire.  Two  sutures  are  generally  sufficient  for  one  side  of  the 
cervix,  and  these  may  be  applied  with  a  straight  needle  held  in  a 
needleh older.  They  should  be  removed  at  the  end  of  a  week.  The 
sutures  should  be  passed  through  the  whole  thickness  of  the  cervix, 
just  including  the  edge  of  the  lining  cervical  mucous  membrane. 
Either  an  anaesthetic  should  be  dispensed  with  for  the  operation,  or 
so  much  time  should  be  allowed  first  to  elapse  after  delivery  that 
there  is  no  longer  fear  of  haemorrhage  from  uterine  inertia. 

There  is  no  reliable  evidence  as  yet  what  proportion  of  deep 
lacerations  heals  spontaneously.  If  it  is  found  that  such  healing  is 
rare,  the  correct  treatment  is  doubtless  to  close  at  once  by  sutures 

such  lacerations,  even  if  there  is  no  haemorrhage,  on  the  same  prin- 
ciple as  that  on  which  a  ruptured  perineum  is  at  once  united  by 

sutures.  But  the  difficulty  of  operating  in  a  bad  light,  and  with 
sanguineous  discharge  issuing  from  the  cervix,  is  likely  to  prevent 
practitioners  in  general  from  adopting  this  treatment.  Moreover, 
it  is  probable  that  many  lacerations  do  spontaneously  heal. 

If  a  laceration  has  been  detected  after  labour,  it  is  desirable  to 
examine  the  condition  of  the  cervix  some  weeks  after  delivery,  in 

order  to  decide  whether  the  operation  of  trachelo-raphe  is  called  for, 
or  whether  any  other  treatment  is  necessary. 

Lacerations  of  the  Vagina. — Lacerations  of  the  posterior 
vaginal  cul-de-sac  reaching  the  peritoneum,  and  vaginal  associated 
with  cervical  lacerations,  have  already  been  described.  In  the 

middle  portion  of  a  normal  vagina,  spontaneous  laceration  rarely 

occurs,  since  the  canal  is  capable  of  stretching  to  the  dimensions  of 

the  pelvis.  If,  however,  the  vagina  is  contracted  by  old  cicatrices, 

laceration  may  take  place,  and  may  reach  even  the  bladder  or  the 

rectum.  Vaginal  lacerations  may  also  be  produced  by  unskilful 

use  of  instruments,  or  by  projecting  angles  of  bone  in  craniotomy. 

Treatment. — Sutures  will  rarely  be  required,  unless  the 

bladder  or  rectum  is  laid  open.  Haemorrhage  may  be  arrested  bj 

cold  or  pressure  with  styptic  applications.  Care  should  be  taken 

afterwards  to  guard  against  decomposition  of  lochia  in  the  vagina. 

Lacerations  of  the  Vaginal  Outlet,  Vulva,  and  Perineum. 

 The  vaginal  outlet,  formed  by  the  insertion  of  the  hymen,  is  the 
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narrowest  point  of  the  canal,  and  suffers  inevitable  ruptu
re  m 

primiparas  *  In  coitus  only  the  edge  of  the  hymen  beco
mes 

notched,  the  notches  not  reaching  quite  to  its  base.  In  parturit
ion 

lacerations  extend  quite  to  its  base,  and  reach  the  cellular  tissue  of
 

Pig.  214.— Antero-posterior  section  of  perineal  body  in  prirniparae.  a,  recto-vaginal 
septum ;  b  c,  perineum ;  c,  fourchette ;  cZ,  vaginal  outlet,  formed  by  remnant  of 
hymen ;  c  d,  fossa  navicularis ;  e  c,  inevitable  laceration  in  primiparse ;  /  c,  deeper 
laceration  of  vaginal  surface  of  perineal  body  not  involving  perineum  itself ; 
/  g,  laceration  of  perineum  up  to  sphincter  ani ;  /  h,  f  k,  lacerations  dividing 
sphincter  ani ;  1  1'  2  2',  show  position  of  sutures  for  uniting  the  laceration. 
The  section  shows  the  shape  of  the  perineal  body  when  sb'ghtly  stretched  trans- versely, as  by  the  advancing  head.  In  its  unstretched  condition  the  fourchette  (c) 
lies  posterior  to  the  vaginal  outlet  {d). 

the  vaginal  wall.  These  lacerations  are  longitudinal,  being  per- 
pendicular to  the  direction  of  greatest  tension.  The  main  tear  is 

generally  posterior,  but  there  are  usually  others  also.  Hence,  the 
condition  of  the  hymen  generally  affords  positive  evidence  as  to 
previous  parturition. 

Laceration  of  the  perineum  in  primiparse  generally  commences  by 
extension  into  the  substance  of  the  perineal  body  from  the  inevitable 

*  By  Budin  the  hymen  itself  is  regarded  as  forming  the  tennination  of  the  vagina, and  the  free  margin  of  the  hymen  therefore  as  being  tho  vaginal  outlet ;  but  this  view has  not  been  generally  accepted. 
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tear  at  the  vaginal  outlet,  which  is  shown  by  the  line  ec  in  Fig 
213.  The  term  perineal  body  is  applied  to  the  lower  part  of  the 
recto-vaginal  septum.  A  longitudinal  section  of  this  forms  (roughly) 
a  triangle  (a  be,  Fig.  214),  the  base  of  which  (6  c)  is  constituted  by 
the  perineum  proper.  Up  to  the  first  parturition,  the  remnant  of 
the  hymen  at  the  vaginal  outlet  (d,  Fig.  214)  forms  a  projection 
forward  near  the  lower  extremity  of  the  anterior  or  vaginal  face  of 
the  triangle.  A  considerable  laceration  of  the  vaginal  face  of  the 
triangle,  occurring  by  extension  upwards  and  inwards  of  the  in- 

evitable tear,  e  c,  may  take  place  without  the  perineum  itself,  or 
even  the  fourchette,  or  fold  of  skin  uniting  its  anterior  border, 
being  involved  at  all.  This  may  divide  so  much  of  the  sphincter 
vaginae,  that  the  action  of  that  muscle  in  coitus,  and  the  value  of 
the  perineal  body  as  a  support  for  the  vagina,  are  impaired  thence- 

forward, the  perineum  being  left  only  as  a  thin  septum,  like  an 
artificial  perineum  produced  by  a  badly-performed  operation.  In 
rare  cases,  a  superficial  cutaneous  crack  of  the  perineum  is  alone 
produced,  the  skin  being  less  distensible  than  the  muscle  beneath, 
which  remains  intact. 

Beep  lacerations. — More  frequently,  as  the  laceration  spreads,  it 
involves  the  perineum  proper  and  extends  more  or  less  from  the 
fourchette  backward  toward  the  anus.  Sometimes  only  just  the 
anterior  margin  is  torn  through,  and  women  who  have  had  several 
children  rarely  escape  so  much  laceration  as  this.  In  a  more  severe 
form  of  rupture  the  laceration  extends  backward  as  far  as  the 
sphincter  ani,  as  shown  by  the  line  fh  in  Fig.  214.  Sometimes 
the  tear  forks  on  reaching  the  sphincter,  going  a  little  to  each  side, 
without  dividing  the  muscle.  In  others  the  skin  only  may  be 
divided  as  far  as  the  anus,  while  the  muscle  beneath  remains  intact. 
In  the  severest  form  of  all,  the  sphincter  ani  is  divided,  and  more 

or  less  of  the  recto-vaginal  septum,  as  shown  by  the  lines  fg,  fk, 

in  Fig.  214.  The  line  of  rent  in  the  recto-vaginal  septum  gene- 
rally deviates  somewhat  to  one  side,  avoiding  the  central  posterior 

column  of  the  vagina,  where  the  tissue  is  thicker  and  stronger.  In 

parous  women,  in  whom  the  inevitable  laceration  at  the  vaginal 

outlet  must  have  taken  place  at  a  former  delivery,  rupture  generally 
commences  at  the  anterior  margin  of  the  perineum,  and  extends 
backward  from  that  point. 

Central  rupture. — In  rare  cases^when  the  vulval  outlet  is  very 

narrow  and  far  forward,  and  when  the  head  is  driven  backward, 

what  is  called  central  rupture  of  the  perineum  occurs,  laceration 

taking  place  from  the  vagina  through  to  the  perineum,  leaving  the 

anterior  portion  of  the  perineum  intact  in  front.  Cases  have  been 

recorded  in  which  the  rent  has  extended  backward  through  the 
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sphincter  into  the  rectum,  and  the  child  ha3  been  bom  through  the 

opening,  a  bridge  of  perineum  in  front  still  remaining  unruptured. 

Causation  and  Prophylaxis. — The  stage  of  delivery  at 
which  laceration  is  liable  to  occur,  and  the  precautions  to  be  taken 

for  avoiding  it,  have  been  described  in  the  chapter  on  the  manage- 

ment of  normal  labour  (see  pp.  194 — 196).  It  may  be  added  here 

that  laceration  may  sometimes  be  produced  before  the  foetus  reaches 

the  pelvic  floor,  when  the  hand  and  arm,  or  instruments,  have  to  be 

introduced,  especially  in  difficult  cases  of  craniotomy.  For  the  pre- 
cautions to  be  used  to  avoid  lacerating  the  perineum  in  forceps  de- 

livery, see  pages  570 — 572. 
Diagnosis. — If  a  careful  watch  is  kept  upon  the  perineum 

whenever  rupture  is  threatened,  any  laceration  will  be  noted  at  the 
time  of  its  occurrence.  In  all  cases  the  perineum  should  be  examined 
after  delivery  between  the  finger  and  thumb.  If  there  is  any  doubt 
about  its  being  perfectly  intact,  it  should  be  examined  also  visually 
with  a  sufficient  light.  Some  practitioners  have  been  known  to  say 
that  they  never  see  rupture  of  the  perineum  in  their  practice.  Thi3 
statement  proves  only  that  they  are  not  accustomed  to  examine  their 
patients  after  delivery  with  sufficient  care. 

Symptoms  and  Results. — There  is  generally  no  notable 
symptom  at  the  time  of  laceration,  the  pain  being  merged  in  the 
distress  of  the  final  pains  of  labour.  Hasmorrhage  is  usually  not 

considerable,  unless  the  rupture  extends  far  up  the  recto-vaginal 
septum.  After  delivery,  there  is  soreness  at  the  site  of  laceration. 

If  the  laceration  is  not  united  by  sutures,  a  certain  amount  of  spon- 
taneous union  may  take  place.  Generally,  however,  if  the  lacera- 

tion is  deep,  there  is  but  little  union  of  the  separated  surfaces,  and 
such  apparent  diminution  of  the  size  of  the  rent  as  takes  place  is 
due  to  some  contraction  of  the  healing  surface,  and  filling  up  of  the 
angle  by  granulation.  During  the  puerperal  period,  the  raw  surface 

affords  a  site  for  the  absorption  of  any  septic  material  which  may 
be  present,  and  may  thus  form  the  starting-point  for  puerperal  sep- 

ticaemia. If  septic  infection  has  taken  place,  this  surface  may  become 
sloughy,  or  may  be  covered  by  a  greyish  exudation.  If  a  consider- 

able laceration  has  occurred  and  is  not  united,  the  following  are  the 
subsequent  results.  The  support  given  by  the  perineal  body  to  the 
anterior  vaginal  wall  is  taken  away.  Hence  there  is  liability  to 
prolapse  of  the  anterior  vaginal  wall,  which  may  in  turn  draw  down 
the  uterus.  The  gaping  vaginal  outlet  may  also  allow  prolapse  of 
the  posterior  vaginal  wall,  independently  of  the  uterus.  The  sexual 
power  of  the  woman  is  also  impaired  in  consequence  of  the  division 
of  the  sphincter  vaginae. 

Treatment. — In  all  cases  in  which  rupture  has  occurred  beyond 
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the  extent  of  a  mere  notch  in  the  mucous  membrane  or  at  the  four- 
chette,  it  should  be  closed  immediately  by  sutures.  The  object  of 
this  treatment  is  not  only  to  avert  the  subsequent  evils  arising  from 
an  ununited  laceration,  but  to  diminish  the  absorbent  surface  capable 
of  proving  the  starting  point  of  septicaemia.  If  there  is  merely 
a  slight  rent  affecting  the  vaginal  mucous  membrane  only,  and  not 
reaching  the  perineum  proper,  sutures  are  not  generally  required.  If, 
however,  there  is  a  deep  rent  in  this  situation,  as  shown  by  the  line  fc 
in  Fig.  214,  p.  651,  so  that  only  a  thin  surface  of  perineum  is  left, 
the  vaginal  mucous  membrane  may  be  united  by  one  or  two  sutures. 

Lcaerations  not  dividing  the  Sphincter  Ani.- — A  laceration  not 
dividing  the  sphincter  ani  may  be  closed  by  sutures  almost  imme- 

diately after  delivery,  without  the  iise  of  an  anoasthetic.  The  tissues 
are  then  somewhat  benumbed  by  the  effect  of  pressure,  and  the 

passage  of  the  needles  does  not  give  severe  pain,  provided  straight 
needles  are  used.  The  placenta  should  first  be  removed,  and  firm 
contraction  of  the  uterus  secured.  A  pad  of  cotton,  or  a  perfectly 

clean  sponge,  may  be  placed  in  the  vagina  to  dam  back  the  sanguin- 
eous discharge,  whde  the  stitches  are  being  passed.  The  best 

materials  for  sutures  are  fishing-gut  and  silver  wire.  Of  these,  the 
former  has  the  advantage  that  the  ends  are  not  so  likely  to  cause 
discomfort.  But  it  is  better  to  use  ordinary  sewing  silk,  than  to 
leave  the  laceration  ununited.  A  straight  needle,  about  an  inch  and 

a  half  long,  held  in  a  needle-holder,  is  the  best  to  use.  This  gives 
much  less  pain  than  a  larger  curved  needle  mounted  on  a  handle. 
In  the  absence  of  a  needle-holder,  a  somewhat  longer  straight  needle 

may  be  used.  A  darning  needle  answers  the  purpose  very  well. 
The  stitches  may  often  be  inserted  without  moving  the  patient  from 

the  lateral  position  in  which  she  is  lying.  But  the  operation  is 

easier  if  she  is  placed  on  her  back,  the  trunk  transverse  to  the  bed, 

and,  if  her  feet  are  rested  on  a  couple  of  chairs,  the  operator  standing 

between  them.  The  labise  may  then  be  separated  somewhat  by  the 

nurse.  The  needle  should  be  passed  through  the  whole  thickness  of 

the  perineum,  entering  about  a  quarter  of  an  inch  from  the  edge  on 

the  cutaneous  surface,  and  just  including  the  edge  of  the  vaginal 

mucous  membrane,  the  central  part  of  its  course  being  the  deepest. 

On  the  patient's  left  side  the  needle  is  passed  from  without  inward, 

and  on  the  right  side  from  within  outward,  and  the  loop  of  suture  is 

thus  completed.  In  general  two  sutures  are  sufficient.  The  mode 

in  which  they  may  be  applied  for  a  laceration  extending  up  to  the 

sphincter,  is  shown  at  1  l',  2  2',  in  Fig.  214,  p.  651.  An  error 

specially  to  be  avoided  is  to  unite  the  perineum  too  superficially,  not 

cairying  the  needles  through  to  the  vaginal  mucous  membrane.  
A 

thin  perineum,  useless  as  a  vaginal  support,  is  then  likely  to  result. 
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If  sutures  are  thought  desirable  in  any  case  of  laceration  affecting 

only  the  vaginal  side  of  the  perineal  body,  as  along  the  line  /c  in 
Fig.  214,  and  not  reaching  the  perineum  proper,  one  or  two  may  be 
applied  within  the  vagina  by  means  of  a  curved  needle,  held  in  a 

needle-holder.  Hagedorn's  needle-holder  and  needles  are  the  best 
for  the  purpose. 

The  vaginal  irrigator  shoidd  be  used  as  usual.  The  patient  may 
also  be  allowed  to  pass  her  urine  as  usual,  but  it  is  a  good  plan  to 
have  the  irrigator  used,  and  the  genitals  washed,  immediately  after 
she  has  done  so.  After  the  first  day  or  two,  she  may  pass  urine  in 
the  kneeling  position.  The  sutures  should  be  removed  in  about  a 
week. 

Lacerations  dividing  the  Sphincter  Ani. — When  the  sphincter  ani 
is  divided,  the  sutures  should  be  applied  in  the  same  way  as  in  the 

gynaecological  operation  for  ruptured  perineum.*  Sufficient  time 
after  delivery  should  be  allowed  to  elapse  to  obviate  the  risk  of 
haemorrhage,  say  two  or  three  hours.  An  anaesthetic  shoidd  be 
given,  and  there  should  be  an  assistant  to  administer  it.  Ether 

shoidd  be  chosen  rather  than  chloroform,  that  the  relaxing  effect 
upon  the  uterus  may  be  less. 

Two  or  more  stitches  may  be  used  to  unite  the  rectal  mucous  mem- 

brane, the  knots  being  tied  on  the  rectal  side.  Then,  by  means  of 
a  long  curved  needle,  mounted  in  a  handle,  or  a  Hagedorn's  needle, 
one  suture  is  passed  completely  round  from  side  to  side,  through  the 
remains  of  the  septum,  being  buried  throughout  its  course,  the  ends 
being  close  to  the  anus  at  each  side.  The  remaining  perineal 
sutures,  three  or  fou^  in  number,  are  to  be  placed  in  front  of  this. 
As  in  the  former  case,  the  needle  should  be  passed  about  a  quarter 
of  an  inch  from  the  edge  of  the  rent  on  the  perineal  side,  and  as 
close  as  possible  to  the  edge  on  the  vaginal  side.  Either  a  slightly 
curved  needle  mounted  in  a  handle,  or  a  straight  needle,  or,  still 
better,  Hagedorn's  curved  needles  and  needle-holder,  may  be  used 
for  these.  The  rectal  sutures  may  be  of  chromicised  gut,  and  may 
then  be  left  to  become  eventually  absorbed ;  or  they  may  be,  like 
the  others,  of  fishing-gut,  and  may  be  removed  through  a  rectal 
speculum  about  a  week  later  than  the  other  sutures.  Some  operators 
prefer  to  unite  by  sutures  the  edges  of  the  vagina  as  well  as  those  of 
the  perineum  and  rectum,  and  so  form  a  "  three-plane  suture."  The 
perineal  sutures  are  then  not  placed  so  deeply.  Either  of  these 
methods  is  preferable,  to  that  of  using  the  quilled  or  button  suture 
This  causes  swelling  and  inflammation  of  the  tissue  by  interfering 

•  For  full  description  and  figure  of  the  operation,  see  the  author's  "  Student's  Guido o  the  Diseases  of  Women,"  third  edition,  pp.  381  -W  o™aent  s  Uuido 
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with  the  circulation.  Hence  there  is  greater  pain  afterwards,  and  it 
often  becomes  necessary  to  remove  the  deep  sutures  prematurely. 

In  a  rupture  dividing  the  sphincter,  it  is  well  to  keep  the  bowels 
confined  for  three  days,  and  to  give  a  little  opium  for  this  purpose, 
in  order  to  allow  time  for  primary  union.  It  is  a  mistake,  however, 
to  keep  the  bowels  locked  up  for  a  week  or  ten  days,  for  the  collec- 

tion of  hard  fasces  is  then  apt  to  break  down  the  union.  At  the 
end  of  three  days  three  or  four  ounces  of  olive  oil  should  first  be 

injected  into  the  bowel,  and  a  few  hours  later  a  soap  enema  should 
be  given.  From  this  time  the  bowels  should  be  kept  acting  daily 
by  a  very  gentle  laxative.  Until  the  bowels  have  acted,  the  diet 
should  be  sparing,  and  consist  mainly  of  milk.  The  catheter  may 
be  used  for  the  first  two  or  three  days,  until  the  patient  is  able  to 
pass  urme  in  a  kneeling  position.  After  each  action  of  the  bowels 

the  perineum  should  be  carefully  cleansed  by  means  of  a  syringe, 
and  may  be  dusted  over  with  iodoform.  The  perineal  sutures 
should  be  removed  in  from  five  to  seven  days.  It  is  well  at  first  to 
take  out  alternate  sutures  only,  and  to  leave  the  long  suture 
encircling  the  septum,  and  one  or  two  others,  for  two  days  longer. 

Laceration  of  the  Vulva. — Lacerations  may  take  place,  not  only 
at  the  posterior  surface  but  at  the  sides  of  the  vulva  or  near  the 
clitoris.  They  are  generally  parallel  to  the  axis  of  the  vagina,  that 
direction  being  perpendicular  to  the  line  of  greatest  tension.  Some 
haemorrhage  after  delivery  may  arise  from  such  lacerations,  especially 

if  the  plexus  of  veins  at  the  side  of  the  vestibule  is  torn. 
Treatment. — Haemorrhage  may  be  arrested  by  pressure,  or  by 

bringing  together  the  edges  of  the  laceraticjn  with  one  or  two 
sutures. 

Rupture  of  the  Pelvic  Articulations.* — The  relaxation  of 

the  pelvic  articulations  which  occurs  in  pregnancy  in  very  varying 

degree  has  already  been  described.  Actual  separation  at  the  joints 

sometimes  occurs  in  labour.  When  preceded  by  excessive  relaxation 

of  the  joints  before  delivery,  this  sometimes  happens  under  the 

influence  of  the  natural  expulsive  forces  only.  More  frequently  it 

is  produced  by  efforts  at  artificial  extraction,  especially  in  the  high 

forceps  operation.  The  joint  may  then  sometimes  give  way  with  an 
audible  crack. 

The  joint  most  frequently  ruptured  is  the  symphysis  pubis.  The 

separation  may  take  place  at  the  symphysis  itself,  or  the  cartilage 

may  be  broken  away  from  one  pubic  bone.  For  any  space  in  the 

pelvis  to  be  gained  by  the  rupture,  it  is  inevitable  that  some  ruptur
e 

should  take  place  also  at  another  of  the  pelvic  joints.  Accordingly, 

*  See  Ahlfeld,  "  Die  Verletzungen  der  Boekengelenke,"  &c.  Schmidt's  Jalirbuch. Bd.  1G9.  187G. 



RUPTURE  OF  PELVIC  ARTICULATIONS.  657 

with  rapture  at  the  symphysis  pubis  there  is  commonly  combined 

partial  rapture  at  one  or  both  sacro-iliac  joints.  Usually  the 
anterior  part  of  the  joint  alone  is  separated,  the  posterior  remaining 
intact.  With  the  rupture  of  the  symphysis  pubis  may  be  associated 
laceration  of  the  anterior  wall  of  the  bladder,  the  anterior  vaginal 
wall,  or  the  urethra. 

The  accident  occurs  most  frequently  when  there  is  lack  of  trans- 
verse space,  as  in  the  uniformly  contracted  pelvis.  The  effect  of 

traction  is  then  to  drag  the  pubic  bones  directly  apart.  In  the 
flattened  pelvis  this  is  not  the  case. 

Diagnosis. — There  is  pain  and  tenderness  in  the  situation  of 
the  affected  joints,  and  inability  to  move  the  legs.  Pain  in  the 
joints  is  produced  by  pressure  on  the  innominate  bone.  On 
bimanual  examination  the  mobility  of  one  pubic  bone  on  the  other 
may  be  detected.    According  to  Ahlfeld,  the  thighs  are  everted. 

Prognosis. — In  the  majority  of  cases  the  result  has  been 
favourable,  unless  septic  infection  has  resulted  in  consequence  of 
other  lesions  due  to  the  difficulty  of  labour.  Generally  the  joints 
have  become  consolidated  again.  In  some  cases,  when  the  joints 
have  not  been  kept  at  rest,  abscesses  have  formed  at  the  site  of 
rupture. 

Treatment. — A  firm,  strong  binder  should  be  placed  round  the 
pelvis,  and  the  patient  should  be  kept  at  rest  in  bed  longer  than  the 
usual  period,  until  the  tenderness  in  the  joints  has  subsided.  She 
should  still  wear  a  binder  round  the  pelvis,  when  beginning  to  get 
about,  until  freedom  of  locomotion  is  restored. 

Presentation,  Prolapse,  and  Expression  of  the  Funis. 

The  funis  is  said  to  present  when,  before  rupture  of  the  mem- 
branes, it  is  felt  in  front  of,  or  in  conjunction  with,  any  other 

presenting  part.  Under  such  circumstances,  as  soon  as  the  mem- 
branes rupture,  a  loop  of  the  funis  generally  descends  through  the 

os,  or  can  be  felt  by  the  side  of  the  head  or  other  presenting  part. 
The  funis  is  then  said  to  be  prolapsed.  Prolapse  of  the  funis  may also  occur  for  the  first  time  at  the  moment  when  the  membranes 
rupture,  a  loop  of  it  coming  down  with  the  escape  of  the  liquor  amnii. 
There  is  yet  a  third  mechanism  by  which  prolapse  of  the  funis  may 
originate,  one  which  is  more  properly  called  expression  of  the  funis. 
In  this  case  the  funis  does  not  drop  down  passively,  but  is  expelled 
by  the  intra-uterine  pressure  through  some  space  left  between  the 
child  and  the  lower  segment  of  the  uterus*    The  prolapse  then 

VolS^CI^Per'  °bSt0t-  TraDF-  V0K  XV1L;   Mfttthews  Dunc"n.  Obrtet.  Tnu*. V  V 
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usually  takes  place  for  the  first  time  at  a  considerable  interval  after 
the  rupture  of  tlie  membranes,  labour  being  obstructed  by  dis- 

proportion between  the  child  and  the  pelvic  brim.  The  same 
mechanism  of  expression  may,  however,  come  into  action  after  the 
funis  has  been  artificially  returned  into  the  uterus  in  a  case  in  which 
the  first  prolapse  was  of  a  passive  character. 

Causation. — The  reason  why  prolapse  of  the  funis  does  not 
take  place  more  often  is  that  the  lower  segment  of  the  uterus  is 
occupied  by  the  head,  which  is  closely  adapted  to  it.    Hence  the 

Fig.  215. — Prolapse  of  the  funis,  with  the  head  in  the  first  position. 

most  important  cause  of  prolapse  of  the  funis  in  head  presentations 

is  deformity  of  the  brim,  especially  flattening  of  the  brim.  This 

prevents  the  head  from  descending  low  enough  into  the  pelvis  to 

rest  closely  upon  the  cervix  during  dilatation,  while  vacant  space  is 

left  opposite  the  sacro-iliac  synchondroses  through  which  the  funis 

can  descend.  (See  Fig.  148,  p.  478.)  In  pelvic  and  still  more  in 

transverse  presentations  prolapse  of  the  funis  is  also  promoted  by  the 

fact  that  the  presenting  part  does  not  so  accurately  fill  up  the  cervix 

as  the  head  would  do,  and  that  the  umbilicus,  in  these  cases,  is  nearer 

to  the  os  uteri.  (See  Fig.  141,  p.  444.)  Other  causes  predisposing 

to  prolapse  are  excessive  length  of  the  funis,  low  insertion  of  the 
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placenta,  low  implantation  of  the  funis  in  battledore  placenta,  and 

excess  of  liquor  amnii.  Prolapse  is  commoner  in  parous  women 

than  in  primiparse,  since  in  the  latter  the  greater  tonicity  of  the 
abdominal  walls  keeps  the  head  more  closely  adapted  to  the  brim. 

Frequency. — The  frequency  varies  considerably  in  different 

countries,  and  in  different  lying-in  institutions.  The  occurrence  is 

probably  commoner  in  those  places  where  pelvic  contraction  is 

frequent.  The  frequency  has  been  variously  estimated  at  from 

1  in  70  to  1  in  400  deliveries.  In  the  Guy's  Hospital  Charity 

(1863 — 1875)  it  was  1  in  383  deliveries.  Churchill's  statistics 
give  a  frequency  of  1  in  245  deliveries. 

Diagnosis. — There  is  scarcely  anything  which  can  give  rise  to 
error  of  diagnosis  except  foetal  intestine  in  a  case  of  ectopia  of 
viscera.  When  the  funis  is  felt  to  pulsate  diagnosis  is  perfectly 

easy,  even  before  rupture  of  the  membranes.  If  the  funis  is  pulse- 
less and  flaccid,  it  may  generally  be  inferred  that  the  child  is  dead. 

The  child  may,  however,  be  capable  of  resuscitation  for  a  short  time 
after  the  funis  has  ceased  pulsating,  and  therefore  the  foetal  heart 
should  always  be  listened  for,  to  complete  the  diagnosis.  Pulsation 
may  also  be  arrested  for  the  time  by  a  pain,  to  reappear  during  the 
interval.  If  the  pulsation  becomes  progressively  slower,  it  is  a  sign 

that  the  child's  life  is  becoming  endangered. 
Prognosis. — The  prognosis  is  very  unfavourable  for  the  child, 

especially  in  head  presentations.  The  mortality  in  general  is  at 
least  50  per  cent.,  but  it  varies  much  according  to  the  stage  at  which 
a  case  first  comes  under  observation,  and  the  treatment  adopted.  In 
pelvic  presentations  the  danger  is  considerably  less.  There  is  no 
danger  to  the  mother,  except  such  as  may  result  from  efforts  to  save 
the  life  of  the  child. 

Treatment.  Before  rupture  of  the  membranes. — In  the  first  stage 
of  labour,  the  great  object  is  to  defer  the  rupture  of  the  membranes 
as  long  as  possible.  For  this  purpose  the  patient  should  be  kept 
recumbent,  and  directed  to  avoid  any  bearing  down  efforts.  She 
may  be  placed  in  the  semi-prone  position,  on  the  opposite  side  to 
that  on  which  the  funis  has  descended.  No  attempt  should  be 
made  to  push  back  the  funis  through  the  membranes.  The  attempt 
is  not  likely  to  succeed,  and  may  possibly  cause  rupture  of  the 
membranes.  The  only  method  of  restoration  which  may  be 
attempted  with  advantage  at  this  stage,  provided  that  the  fcetus  is 
alive,  is  the  postural  method.  If  the  woman  is  placed  upon  a  firm 
mattrass  in  the  knee-elbow  position,  so  that  the  thighs  are  exactly 
vertical,  and  the  chest  as  close  as  possible  to  the  surface  of  the 
mattrass,  the  brim  of  the  pelvis,  and  therefore  the  fundus  of  the 
uterus,  will  be  directed  almost  vertically  downward.    The  funis  will v  x,  1 
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then  tend  to  gravitate  away  from  the  os.  The  patient  should  he 
kept  in  this  position  during  two  or  three  pains.  If  recession  of  the 
funis  is  thus  obtained,  she  may  be  turned  into  the  semi-prone 
position  previously  described. 

As  a  rule  the  funis  is  not  exposed  to  pressure  as  long  as  the 
membranes  are  unruptured.  In  exceptional  cases,  however,  it  may 
be  so,  when  the  os  is  so  far  dilated  as  to  allow  onward  movement  of 
the  presenting  part  through  the  cervix  to  take  place,  even  without 
rupture  of  the  membranes,  as  in  such  a  case  as  that  represented  in 
Fig.  64,  p.  146.  The  ring  of  close  contact  which  sometimes  divides 

the  "fore-waters"  from  the  rest  of  the  liquor  amnii  may  then  compress 
the  funis.  Under  such  circumstances,  if  either  the  pulsation  of  the 
funis,  or  the  rate  of  the  foetal  heart,  is  found  to  be  becoming  slow, 
the  membranes  should  be  ruptured,  and  the  case  treated  by  one  of 
the  methods  shortly  to  be  described. 

Reposition  of  the  funis. — If,  after  rupture  of  the  membranes,  the 
funis  is  found  without  pulsation,  and  no  foetal  heart  can  be  heard, 

no  treatment  directed  to  the  prolapse  should  be  adopted.  If,  how- 
ever, the  funis  pulsates,  if  the  os  is  fairly  dilated,  and  if  the  vagina 

readily  allows  the  introduction  of  the  hand,  an  attempt  should  be 
made  at  manual  reposition  of  the  funis.  Advantage  here  also  is 

gained  by  putting  the  patient  in  the  knee-elbow  position.  The 
hand  should  be  passed  within  the  cervix,  laid  flat  against  the  head, 
and  the  loop  of  funis  pushed  up  by  the  tips  of  the  fingers  until  the 
whole  of  it  is  completely  above  the  head.  If  a  limb  can  readily  be 

felt,  a  part  of  the  loop  may  be  hung  over  it.  If  a  pain  comes  on 
the  hand  should  remain  quiescent  until  it  has  passed  off.  Then  the 
other  hand  should  be  used  externally  to  press  the  head  down  into 

the  brim.  At  this  stage  the  patient  may  be  turned  into  the  semi- 
prone  position,  the  internal  hand  gradually  withdrawn,  and  the 

pressure  of  the  external  hand  maintained  until  a  pain  comes  on,  and 
assists  in  fixing  the  head  in  the  brim.  This  method  is  likely  to 
succeed,  unless,  through  deformity  of  the  pelvis,  there  is  a  space,  by 

which  the  funis  may  again  come  down.  If  the  patient  cannot 

readily  be  induced  to  adopt  the  knee-elbow  position,  the  semi-prone 

position  may  be  used  from  the  first  with  almost  as  much  advan- 

tage. This  method  of  reposition  is  useless  if  the  case  is  one  of 

expression  of  the  funis  at  a  considerable  interval  after  rupture  of 

the  membranes,  or  if  the  funis  is  found  to  come  down  again  after 

complete  reposition.  The  only  chance  for  the  child  is  then  to 
extract  as  quickly  as  possible. 

Extraction  by  forceps  or  version.—  If  the  funis  cannot  be  replaced 

by  the  hand,  or  descends  again  after  reposition,  or  if  the  hand  cannot 

readily  be  passed  into  the  vagina,  the  best  plan  is  to  extract  by 
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forceps  or  version  as  rapidly  as  is  possible  without  risking  injury 
 to 

the  mother.  It  is  still  assumed  that  the  os  is  fairly  dilated.
 

Forceps  should  be  preferred  if  the  dilatation  is  so  complete  tha
t 

the  cervix  is  not  likely  to  delay  delivery,  otherwise  version  may  be 

performed.  After  the  foot  has  been  brought  down,  the  funis 

should  be  replaced,  if  possible,  within  the  uterus,  and  the  half- 

breech  at  once  drawn  down  into  the  os,  so  as  to  fill  up  the  space. 

If  this  can  be  effected,  delivery  need  not  be  hurried.  If  a  loop  of 

funis  still  remains  pro- 

lapsed by  the  side  of  the 

breech,  delivery  must  be 

hastened  by  traction  upon 

the  leg,  a  watch  being 

kept  upon  the  pulsations 
of  the  funis. 

Instrumental  reposition. 
— The  case  for  which  the 

rise  of  a  repositor  is  most 
suitable  is  that  in  which 

the  membranes  rupture 
before  the  os  is  much 

dilated.  It  may  also  be 
tried,  in  the  place  of  manual 
reposition,  in  primipara} 
and  others  in  whom  a 

narrow  vagina  renders  it 
difficult  to  introduce  the 

hand.  A  repositor  may  be 
improvised  in  the  following 

manner  :  —  A  large-sized 
gum-elastic  catheter  is  taken,  a  slit  is  cut  near  the  end  of  it  opposite  the 
eye,  and  a  loop  of  tape  passed  through  the  eye  and  the  artificial  slit 
(Fig.  216).  A  loop  of  funis  is  then  secured  in  the  tape,  but  not 
so  tightly  as  to  compress  it.  The  stylet  is  introduced  into  the 
catheter,  and  by  its  aid  the  catheter  is  passed  nearly  its  wholt, 
length  into  the  uterus,  until  the  funis  is  quite  out  of  reach.  The 
stylet  is  then  withdrawn,  and  the  catheter  left  in  place  until  after 

the  delivery  of  the  head.  Roberton's  funis  repositor  is  a  rod  of 
gutta-percha,  having  a  hole  near  the  end,  and  is  intended  to  be  used 
in  the  same  way.  It  has  the  advantage  of  being  longer  than 
an  ordinary  catheter.  A  long  piece  of  whalebone  may  also  be 

used  in  the  same  manner,  a  hole  being  cut  near  the  extremity. 

Treatment  in  pelvic  presentations. — In  breech  presentations  one  leg 
should  be  brought  down.    It  is  useful  to  fasten  a  noose  of  tape 

Fig.  216. — Gum-elastic  catheter  adapted  as 
funis-repositor. 



662         ACCIDENTS  DURING  AND  AFTER  LABOUR. 

round  the  foot.  The  funis  should  then  be  pushed  up  as  far  as 
possible  into  the  uterus,  and,  by  means  of  the  tape,  the  half-breech 
drawn  down  into  the  os,  so  as  to  fill  it  up,  before  the  internal  hand 
is  withdrawn.  If  this  does  not  succeed,  labour  must  be  accelerated 
by  traction  on  the  leg. 

Physometra  or  Tympanites  uteri. 

Air  may  gain  access  to  the  uterus  during  obstetric  operations, 
especially  when  the  hand  is  introduced  into  the  uterus  for  version, 
or  to  guide  the  application  of  extracting  instruments  in  craniotomy. 
Under  these  circumstances,  if  the  child  is  becoming  somewhat  as- 

phyxiated from  prolonged  pressure,  it  may  attempt  to  breathe,  and 

even  to  cry,  producing  the  so-called  vagitus  uterinus.  I  have  met 
with  a  case  in  which  such  a  cry  was  heard  during  version  per- 

formed on  account  of  contraction  of  the  brim.  The  child  was 

still-born,  but,  on  post-mortem  examination,  partial  distension  of 
its  lungs  was  found,  such  as  would  generally  be  considered  as  proof 

of  live-birth.  This  medico-legal  test  of  live-birth  is  therefore  open 
to  possible  fallacy  under  these  circumstances. 

Even  without  the  performance  of  any  operation,  air  may  enter 
the  uterus  in  smaller  quantity,  replacing  some  of  the  liquor  amnii. 

When,  after  long  rupture  of  the  membranes,  the  greater  part  of  that 
fluid  has  drained  away,  and  air  has  entered,  carrying  with  it  septic 

germs,  the  air  sets  up  decomposition  of  the  foetus  soon  after  its 
death,  and  decomposition  goes  on  rapidly  in  presence  of  warmth 
and  moisture.  It  is  still  further  promoted  if  free  entry  of  air  has 

taken  place  in  attempts  at  operation.  From  decomposition  fcetid 

gas  may  be  freely  produced,  and  if,  at  the  same  time,  the  uterus  is 
inactive  from  exhaustion,  it  may  become  distended  and  tympanitic. 
Such  &  condition  is  always  a  grave  one  for  the  patient,  and  generally 

indicates  that  interference  has  been  too  long  deferred.  The  pre- 
sence of  air  or  gas  within  the  uterus  involves  the  possibility  of 

sudden  death  through  the  entrance  of  the  air  or  gas  into  the  veins 

(See  Chapter  XXXIX.). 
Treatment. — The  uterus  shordd  be  emptied  as  soon  as  possible, 

and  at  once  washed  out  with  antiseptic  fluid.  All  means  should  be 

taken  to  secure  firm  permanent  contraction  of  the  uterus.  Uterine 

irrigations  shotdd  be  continued  through  the  puerperal  period,  if  there 
are  any  unfavourable  symptoms. 

Inversion  of  the  Uterus. 

In  inversion  of  the  uterus,  the  uterus  becomes  more  or  less 

completely  turned  inside  out,  so  that  its  peritoneal  surface  becomes 
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interior.  Into  the  cavity  thus  formed  is  necessarily  drawn  more 
or  less  of  the  Fallopian  tubes,  ovarian  ligaments,  broad  and  round 
ligaments  ;  sometimes  also  the  ovaries  themselves.  Inversion  may 
exist  in  three  stages  :  in  the  first,  the  fundus  is  partially  inverted, 
but  does  not  pass  through  the  external  os  ;  in  the  second,  the 
inverted  fundus  passes  through  the  os  into  the  vagina,  but  the 
inversion  is  still  incomplete ;  in  the  third,  the  inversion  is  complete, 
so  that  there  is  no  longer  any  groove  round  the  neck  of  the  tumour 
formed  by  the  inverted  uterus. 
Either  the  second  or  third  stage 
may  be  complicated  by  prolapse 
of  the  inverted  fundus  through 
the  vulva  In  other  instances 

the  inversion  may  begin,  not  at 
or  near  the  fundus,  but  lower 
down  in  the  uterine  wall,  and 
one  wall  may  become  inverted 
before  the  other.  In  this  case, 
a  section  of  the  uterine  wall 

forms  an  S-shaped  curve,  while 
the  inversion  is  in  course  of 

production.  Inversion  may  be 
produced  either  before  or  after 

the  expulsion  of  the  placenta. 

Causation. — For  the  pro- 
duction of  inversion,  it  is  essen- 

tial that  there  should  be  inertia, 
either  complete  or  partial,  of 
the  uterine  wall.  In  some  cases 

inversion  is  produced,  or  at  any 
rate  initiated,  by  the  interference 
of  the  accoucheur.  This  may  be 
done  when  the  uterus  is  relaxed  either  by  injudicious  traction  on  the 
funis,  the  placenta  being  adherent,  or  by  a  too  localised  downward 
pressure  upon  the  fundus  employed  either  to  expel  the  placenta  or to  stimulate  uterine  contraction.  In  other  cases  inversion  is 
entirely  spontaneous.  Here  also  there  must  be  relaxation  at 
any  rate  of  the  part  of  the  uterine  wall  at  which  the  inversion 
commences,  often  the  placental  site.  A  bulging  inward  may  be 
the  result  simply  of  gravity,  especially  through  the  weight  of  a still  attached  placenta.  Or  it  may  be  the  effect  of  a  bearing-down 
effort,  especially  when  made  in  an  upright  position,  as  for  micturi- 

tion or  defecation,  shortly  after  delivery.  Such  a  bearing-down 
effort  may  complete  the  inversion,  if  the  uterus  is  entirely  relaxed 

Fig.  217.— Commencing  inversion  of  the uterus,  from  a  preparation  in  the 
Museum  of  Guy's  Hospital. 
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But  it  appears  that,  in  spontaneous  inversion,  a  partial  contraction 
of  the  uterus  itself  often  aids  in  the  process.  The  relaxed  and 
partially  inverted  fundus,  bulging  into  the  cavity,  excites  the  lower 
part  of  the  uterus  to  contract,  as  a  foreign  body  would,  and  by  this 
means  is  expelled  through  the  os.  The  mechanism  is  the  same  as 
that  by  which  a  commencing  intussusception  is  increased  bv 
intestinal  contraction.  The  patient  also  feels  the  sensation  as  of  a 
foreign  body  which  has  to  be  expelled,  and  is  thereby  stimidated 
to  a  bearing-down  effort,  which  aids  in.  completing  the  inversion. 

The  bulging  inward  of  the  placental  site,  which  is  the  first  step 
towards  inversion,  may  be  produced  even  before  delivery  in  conse- 

quence of  shortness  of  the  funis,  either  absolute  or  due  to  the 
funis  being  twisted  round  the  neck.  This  will  happen  the  more 
readily  if  delivery  is  aided  by  forceps.  Its  spontaneous  occurrence 
must  generally  imply  some  irregularity  in  the  uterine  contraction, 
since  a  firm  contraction  of  the  whole  fundus  renders  inversion 
impossible.  If,  however,  delivery  takes  place  in  an  upright  posi- 

tion, inversion  may  be  produced  by  the  weight  of  the  child  acting 
through  the  funis,  while  the  uterus  is  relaxed.  An  insertion  of  the 
placenta  exactly  at  the  fundus,  instead  of  on  the  anterior  or 

posterior  uterine  wall,  has  been  thought  to  be  a  predisposing  cause 
of  inversion,  since  the  relaxed  placental  site  is  then  more  likely 
to  bulge  into  the  uterine  cavity  like  a  polypus.  Inversion  gene- 

rally happens  very  soon  after  delivery,  and  more  frequently  before 
than  after  the  expulsion  of  the  placenta.  If  observed  at  a  later 
stage,  it  is  more  generally  gradual  in  its  production.  I  have  met 
.with  a  case  in  wbich  it  was  produced  two  days  after  delivery 
as  the  patient  was  sitting  up  to  pass  urine.  But  in  cases  of  this 
kind  it  is  probable  that  a  partial  inversion  may  have  existed  from  an 
earlier  stage.  Inversion  has  been  recorded  after  delivery  in  the  earlier 
months  of  pregnancy,  but  much  less  frequently  than  at  full  term. 
Apart  from  pregnancy,  it  may  be  produced  by  traction  of  a  tumour. 

Frequency. — Inversion  of  the  uterus  is  very  rare.  Only  one 
case  was  observed  in  190,000  deliveries  at  the  Kotunda  Hospital, 
Dublin. 

Symptoms  and  Results. — The  symptoms  of  inversion  are 

shock  and  haemorrhage.  The  shock  is  clue  mainly  to  the  strangula- 
tion of  the  uterus  and  the  traction  on  the  broad  ligaments.  It  is 

shown  by  pain,  rapid  feeble  pulse,  anxious  expression,  and  often 

vomiting.  The  haemorrhage  is  due  partly  to  the  uterine  inertia, 
which  allowed  the  inversion,  partly  to  the  strangulation  impeding 
the  return  of  venous  blood  from  the  fundus.  If  the  inversion  is 

produced  gradually,  shock  is  less  manifest,  and  haemorrhage  the 

main  symptom.    If  the  inversion  is  left  unrestored,  haemorrhage  is 
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apt  to  persist  and  recur,  especially  when  menstruation  re-commences. 
More  or  less  inflammation  of  the  surface  of  the  inverted  uterus  also 

follows.  Hence  arises  semi-purulent  discharge,  and  sometimes 
sloughing  and  septicaemia.  The  presence  of  the  tumour  in  the 

vagina  also  sets  up  bearing-down  efforts,  with  rectal  and  vesical 
tenesmus.  Eventually,  in  some  cases,  toleration  is  established 
to  a  great  extent,  and  women  have  lived  for  many  years  with 
an  inverted  uterus.  But  death  may  result  from  haemorrhage  even 
at  a  considerable  interval  after  the  first  occurrence  of  the  accident. 

Prognosis. — In  a  considerable  proportion  of  cases  death 
results  from  haemorrhage  aided  by  shock,  generally  within  half-an- 

hour  or  an  hour  after  the  accident.  According  to  Crosse,*  a  fatal 
resvdt  follows  within  a  few  hours  in  about  28  per  cent,  of  the 

cases,  sooner  or  later  in  about  42  per  cent.  In  about  7  per  cent, 

death  took  place  after  more  than  a  year's  interval. 
Diagnosis. — In  recent  inversion  diagnosis  is  easy.  Before  the 

separation  of  the  placenta  no  mistake  can  possibly  be  made. 
After  its  separation,  the  inverted  uterus  could  only  be  mistaken 
for  a  fibroid  tumour  or  fibroid  polypus.  It  is  distinguished  from 
these  by  the  absence  of  the  fundus  uteri  from  its  normal  position 
in  the  hypogastrium.  If  any  unusual  pain,  or  symptoms  of  shock, 
or  haemorrhage  is  observed  shortly  after  delivery,  a  vaginal  ex- 

amination should  never  be  omitted ;  otherwise  an  inversion  of  the 
uterus,  partial  or  even  complete,  may  be  overlooked.  The  diagnosis 
in  the  chronic  stage  belongs  to  gynaecology. 

Treatment. — If  the  case  is  recognised  at  once,  reduction 
should  be  effected  as  soon  as  possible,  without  more  delay  than  is 
necessary  to  give  some  brandy,  or  a  subcutaneous  injection  of  ether, 
if  there  is  great  collapse.  If  the  placenta  is  still  attached,  it  should 
be  peeled  off  first,  if  only  partially  adherent,  for  this  will  then 
rather  diminish  than  increase  the  haemorrhage.  If,  however,  the 
placenta  is  completely  adherent,  so  that  there  is  no  haemorrhage, 
and  if  the  cervix  is  quite  relaxed,  the  attempt  may  first  be  made 
to  return  the  uterus  with  the  placenta  still  attached.  If  it 
succeeds,  the  placenta  is  to  be  removed  after  reduction.  If  it  fails, 
the  placenta  should  be  stripped  off  first,  and  reduction  again  tried. 

In  carrying  out  the  taxis,  counter-pressure  is  to  be  made  with 
the  external  hand,  to  prevent  too  great  stretching  of  the  uterine 
attachments.  The  fundus  should  not  be  indented,  for  then  four thicknesses  of  the  uterine  wall  instead  of  two  would  have  to  be 
passed  through  the  cervix.  The  uterus  should  be  returned  in  the 
same  way  as  that  in  whicli  it  came  down.  For  this  purpose,  the 
^  An  Essay  on  Inversio  Uteri."   Trans,  of  the  Provincial  Med.  and  Surg.  Assoc. 
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fundus  may  be  grasped  in  the  palm  of  the  hand  and  pressed 
upwards.  When  it  has  been  elevated  as  far  as  possible  in  this  way, 
pressure  may  be  made  upon  the  fundus  with  the  closed  fist.  At 

each  stage,  the  direction  of  pressure  must  be  that  of  the  pelvic  axis. 
If  resistance  is  met  with  at  the  final  stage,  after  the  fundus  has 
been  returned  through  the  external  os,  advantage  may  be  derived 
from  the  method  recommended  by  Noeggerath,  namely,  to  make 
pressure  with  one  or  two  fingers  near  the  orifice  of  the  Fallopian 
tube,  and  so  restore  one  corner  of  the  uterus  first.  If  the  reduction 
is  prevented  by  contraction  of  the  cervix,  an  anaesthetic  should  be 
given,  if  the  condition  of  the  patient  will  allow  it,  and  the  operation 
will  thus  be  greatly  facilitated. 

If  the  inversion  is  only  discovered  at  some  interval  after  delivery 
an  attempt  at  reduction  by  taxis,  with  the   assistance  of  an 

anaesthetic,  may  still  be  made,  if  invo- 
lution has  not  progressed  far.  If  the 

attempt  fails,  the  case  must  be  treated 
as  one  of  chronic  inversion.  The  same 

plan  may  be  adopted  from  the  outset, 
if  involution  has  already  progressed 

far,  and  the  base  of  the  uterine  tumour 

appears  to  be  small  and  firmly  con- 
tracted. Inversion  is  regarded  as 

chronic,  when  the  process  of  involution 
has  become  complete. 

Elastic  pressure. — The  best  treatment 
for  chronic  inversion  is  gradual  elastic 

pressure  by  means  of  Aveling's  reposi- 
tor.  This  consists  of  an  S-shaped  stem 
with  double  curve,  pelvic  and  perineal, 
surmounted  by  a  cup  which  receives 
the  inverted  fundus.  (Fig.  218.)  By 

means  of  this  repositor  pressure  can 

be  made  always  in  the  correct  direc- 
tion, along  the  pelvic  axis,  just  as 

axis-traction  is  made  by  Tamier's  for- 
ceps, which  it  resembles  in  shape.  The 

pressure  is  exercised  by  four  elastic 

rings,  fastened  by  bands  to  a  waist-belt. 

By  means  of  these,  the  direction  and  degree  of  the  pressure  can  be 

exactly  regulated.  The  instrument  is  made  with  cups  of  two  or 

three  sizes,  which  can  be  screwed  on  at  the  top.  The  largest  cup 

is  used  while  the  inverted  fundus  is  in  the  vagina.  It  may  be 

changed  for  a  smaller  one  when  the  fundus  has  passed  within 

Fig.  218.— Aveling's  repositor  for Linversion  of  uterus. 
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the  cervix,  if  the  reduction  is  still  incomplete.  In  a  considerable 

number  of  cases  the  inverted  uterus  has  been  amputated,  when  re- 

duction has  been  found  impossible.  It  is  probable  that  this  will 

hardly  ever  prove  necessary  if  a  fair  trial  is  given  to  elastic  pressure 
with  a  proper  repositor. 

In  the  absence  of  an  Aveling's  repositor,  restoration  may  not  im- 

probably be  effected  at  an  early  stage,  before  involution  has  pro- 
ceeded very  far,  by  the  pressure  of  a  hydrostatic  dilating  bag, 

introduced  into  the  vagina  and  distended 

Asphyxia  Neonatorum,  or  Suspended  Animation  of  the 

New-born  Infant. 

Normally  the  new-born  infant  not  only  breathes  freely,  but  cries 
loudly,  immediately  after  its  expulsion.  The  deep  inspirations  which 
it  makes  in  crying  are  of  service  in  fully  expanding  for  the  first 
time  the  previously  airless  lungs.  The  cause  of  the  first  inspiration 

is  partly  that  the  aeration  of  the  blood  is  interrupted  by  detach- 
ment of  the  placenta,  and  partly  that  the  cold  external  air  acts  as  a 

reflex  stimulus  upon  the  skin.  Under  certain  circumstances,  the 

child  is  born  apparently  lifeless,  or  in  a  state  of  suspended  anima- 
tion, and  makes  no  attempt  to  breath,  although  the  heart  is  still 

beating  to  some  extent.  In  other  cases,  it  makes  ineffectual  gasps 
at  intervals. 

Causation. — There  are  two  main  causes  of  the  state  of  sus- 

pended animation  : — First,  interruption  of,  or  obstruction  to,  the 
aeration  of  the  blood  by  the  placental  circulation  ;  secondly,  pres- 

sure upon  the  head.  Interference  with  aeration  of  the  blood  may 
take  place  in  various  ways.  The  placenta  may  be  partially  or 
wholly  detached.  The  circulation  through  it  may  be  impeded  by 
prolonged  contraction  of  the  uterus,  especially  when  the  liquor 
amnii  has  long  escaped,  the  uterus  closely  grasps  the  child  and  has 
passed  into  the  state  of  continuous  contraction.  The  funis  may  be 
compressed  when  prolapsed  or  coiled  round  the  neck,  or  in  pelvic 
presentations.  (See  p.  228.)  Circulation  may  also  be  impeded  by 
pressure  upon  the  thorax  or  neck  of  the  child,  especially  when  the 
head  has  been  expelled,  and  the  trunk  is  retained  within  the 
vulva.  Again,  deficient  aeration  of  blood  may  be  the  result  of 
profuse  htemorrhage  from  the  mother,  and  may  be  promoted  also  by 
poorness  of  quality,  or  other  morbid  condition,  of  the  maternal  blood, 
apart  from  haemorrhage. 

The  first  effect  of  deficient  aeration  of  blood  is  that  the  respiratory 
centre  is  stimulated,  and  the  child  makes  futile  efforts  to  breathJ. 
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This  is  proved  by  the  fact  that,  in  many  cases,  mucus  and  liquor 
amnii  are  found  post  mortem  to  have  been  drawn  into  the  bronchi 
and  lungs,  and  extravasations  of  blood  in  the  lungs  to  have  been  pro- 

duced by  the  suction  due  to  attempted  inspiration.  It  is  under 
such  circumstances  that,  in  rare  cases,  the  vagitus  uterinus,  or  intra- 

uterine cry,  of  the  child  has  been  heard,  when  air  has  been  admitted 
into  the  uterus  in  the  course  of  turning  or  some  other  obstetric 

operation.  The  child  being  unable  to  obtain  air,  the  heart's  action 
becomes  slower  and  gradually  fails,  and  eventually  the  irritability 
of  the  respiratory  centre  is  impaired  or  destroyed  from  the  lack  of 
a  supply  of  suitable  blood.  When  the  child  is  born  in  this  condi- 

tion, the  stimulus  of  the  external  air  fails  to  excite  any  attempt  to 
breathe,  or  calls  forth  only  feeble  gasps. 

Prolonged  pressure  on  the  foetal  head  in  difficult  labour  also 

eventually  causes  impairment,  and  at  last  destruction,  of  the  irrita- 
bility of  the  respiratory  centre.  In  general  prolongation  of  the 

pressure  appears  to  be  the  chief  element  in  the  case.  But  it  is 
possible  that  a  more  severe,  although  shorter,  pressure  may  have  a 
similar  effect.  This  may  be  the  reason  why  a  frequent  and  early 
use  of  forceps  appears,  from  reliable  statistics  (see  pp.  404,  405),  to 

have  such  a  slight  influence  in  diminishing  the  ratio  of  still-births, 
and  one  so  much  less  than  has  been  imagined  by  various  modern 

authors.  In  head-last  deliveries,  when  the  medulla  oblongata  is 

exposed  to  injury,  as  by  excessive  traction  on  the  neck,  the  respira- 
tory centre,  or  its  connections  with  the  nerves,  may  be  altogether 

destroyed. 

Symptoms  and  diagnosis. — Before  delivery,  if  the  foetal 
heart  or  pulsation  of  the  funis  is  found  to  be  becoming  gradually 

slower  and  more  feeble,  it  is  a  sign  of  impending  asphyxia.  Tem- 

porary retardation  of  the  heart  is  generally  a  sign  of  temporary  pres- 
sure on  the  funis.  In  head-last  deliveries  asphyxia  is  indicated  by 

attempted  inspirations,  or  convulsive  movements  of  the  limbs. 

After  delivery,  the  symptoms  vary  according  to  the  degree  of  the 

asphyxia.  In  mild  cases,  the  appearance  of  the  child  is  generally 

livid  and  cyanotic,  especially  that  of  the  head,  if  there  has  been 

pressure  on  the  neck.  There  is  some  tonicity  of  the  neck  and 

limbs.  The  heart's  action  is  obvious,  and  some  pulsation  may  be 

felt  in  the  funis.  There  may  be  spontaneous  attempts  at  breathing. 

These  generally  take  the  form  of  deep  inspiratory  gasps,  due  to  con- 
traction of  the  diaphragm,  which  have  more  effect  in  sucking  in  the 

ribs  than  in  drawing  in  air,  owing  to  the  obstruction  produced  by 

the  fluid  which  has  been  drawn  into  the  air-passages.  They  are 

accompanied  by  facial  contortion.  If  breathing  becomes  established, 

naturally  or  after  the  use  of  artificial  means,  rapid  and  very  shallow 
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diaphragmatic  breathing  generally  begins  to  continue  between  the 

deep  gasps,  some  time  before  the  gasps  themselves  cease,  or  the  child 

gains  vigour  enough  to  cry. 

If  any  air  is  inspired,  the  short  inspiration  is  followed  by  a  pro- 
longed expiration,  the  bronchi  being  obstructed  by  the  fluid  which 

has  been  drawn  in. 

In  the  graver  form  of  asphyxia  the  skin  is  pale  instead  of  livid, 
and  the  neck  and  limbs  have  lost  all  tonicity.  There  is  generally 

no  spontaneous  attempt  at  breathing,  unless  artificial  means  are 

used.  No  pulsation  is  felt  in  the  funis,  and  the  heart's  action  may 
be  very  feeble  and  at  long  intervals.  The  pulsation  of  the  heart  is 

always  visible,  while  any  pulsation  continues,  and  should  be  looked 
for,  not  listened  for.  This  form  of  asphyxia  is  specially  likely  to 
arise  from  prolonged  pressure  on  the  head. 

Prognosis. — While  there  is  any  action  of  the  heart,  however 
slow  and  feeble,  there  is  always  hope  that  the  child  may  be  resusci- 

tated. If  the  heart  has  ceased  beating,  it  is  useless  to  attempt  any 
treatment.  If  the  child  makes  any  spontaneous  gasp,  either  shortly 
after  delivery  or  while  artificial  respiration  is  being  carried  out,  it  is 
almost  certain  that  treatment  will  be  successful  in  reviving  it,  if 
persevered  with  long  enough.  There  may,  however,  be  exceptional 
cases,  as  when  the  larynx  has  been  injured  by  unskilful  attempts  at 

jaw-traction,  or  by  compression  with  the  forceps  in  cases  of  face  or 
brow  presentation.  If  there  is  no  spontaneous  attempt  at  inspira- 

tion, it  may  happen  that,  although  the  heart's  action  may  be  main- 
tained for  an  hour  or  more,  and  even  improved,  by  artificial 

respiration,  yet  the  child  cannot  be  induced  to  breathe.  In  such 

cases,  the  respiratory  centre  has  probably  undergone  irreparable 
injury.  In  some  instances,  although  breathing  is  established,  and 
the  child  may  even  cry,  yet  it  remains  feeble,  and  dies  within  a  few 
days.  In  such  cases  the  condition  called  atelectasis  pulmonum  is 
often  found  post  mortem.  The  lungs  are  shown  to  have  been  only 
imperfectly  expanded,  and  a  considerable  proportion  of  them  still 
remains  solid  and  airless.  This  is  especially  likely  to  be  the  case 
where  the  child  is  feeble  or  premature.  With  feeble  and  premature 
children  the  same  condition  of  atelectasis  may  be  found,  if  the  child 
dies  within  a  few  days,  even  if  it  lias  breathed  spontaneously  from 
the  first.  A  vigorous  cry  is  the  most  effectual  means  of  fully  ex- 

panding the  lungs. 

Treatment.— If  the  child  does  not  breathe  freely  and  cry 
immediately  after  delivery,  the  first  thing  to  be  done  is  to  clear 
away,  as  far  as  possible,  any  inspired  mucus  which  may  be  obstruct- 

ing the  air-passages.  The  child  should  be  turned  for  a  moment 
with  its  face  downward,  and  the  back  of  the  mouth  wiped  out  with 
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a  clean  napkin.  The  next  effort  should  be  to  stimulate  respiration 
by  reflex  stimulus.  This  may  be  done  by  blowing  upon  the  child's 
face,  and  by  flapping  its  buttocks,  back,  or  chest  with  a  towel  wetted 
in  cold  water.  An  effectual  plan  is  to  have  two  basins,  one  filled 
with  hot,  the  other  with  cold  water,  and  to  dip  the  child  for  a 
moment  into  each  alternately,  repeating  this  several  times.  Artifi- 

cial respiration  may  be  performed,  if  necessary,  while  the  basins  are 
being  prepared. 

If  the  child  does  not  respond  to  the  first  attempts  to  excite 
respiration,  such  as  flapping  it  with  a  towel,  the  funis  shoidd  be  tied 
in  two  places  and  divided,  in  order  to  allow  the  means  for  resuscita- 

tion to  be  carried  out  more  readily.  If,  however,  pulsation  can 
be  felt  in  the  funis,  as  will  be  the  case  only  in  the  milder 
forms  of  asphyxia,  artificial  respiration  may  be  tried  for  a  few 
minutes  before  the  child  is  separated.  It  is  generally  advised  that, 
if  the  child  appears  cyanotic,  a  little  blood  should  be  allowed  to 
escape  from  the  foetal  end  of  the  cord,  before  the  ligature  is  tightened. 
This  does  not  appear  to  be  good  practice.  The  cyanotic  form  of 
asphyxia  is  not  the  most  serious  (see  p.  668),  and  the  cyanosis  very 

quickly  passes  off  if  the  child  can  be  induced  to  breathe.  More- 
over, it  is  to  be  remembered  that  the  early  ligature  of  the  funis, 

which  is  inevitable  when  the  child  is  asphyxiated  and  no  pulsation 
can  be  felt  in  the  funis,  is  itself  equivalent  to  bleeding  the  child  to  a 
considerable  extent.  To  allow  any  further  loss  of  blood  appears, 
therefore,  undesirable,  since  a  child  asphyxiated  at  birth  sometimes 
dies  within  a  few  days  from  feebleness  and  atelectasis  pulmonum. 

Artificial  respiration. — If  response  does  not  soon  take  place  to 
reflex  stimulus,  artificial  respiration  should  be  performed.  The 

most  effectual  method  is  a  slight  modification  of  that  of  Silvester. 

To  carry  it  out  to  perfection  an  assistant  is  required  to  fix  the  legs 

of  the  child.  As  the  nurse  will  generally  be  wanted,  to  keep  her 

hand  upon  the  uterus  while  the  physician  is  attending  to  the  child, 

some  other  person  should,  if  possible,  be  called  into  the  room  to 

assist.  The  child  is  placed  on  its  back,  the  head  supported,  but 

moderately  extended,  so  that  the  chin  is  not  pressed  upon  the 

sternum,  the  thorax  being  slightly  raised  by  a  napkin  placed  under- 
neath ;  the  assistant  holds  the  feet  firmly  in  a  napkin.  The 

physician  stands  behind  the  child's  head. 
To  imitate  inspiration,  he  grasps  the  arms  near  the  elbows, 

raises  them  from  the  sides  and  brings  them  near  together  above  the 

head,  at  the  same  time  making  gentle  traction  upwards.  It  is  in 

order  to  make  counter-traction  at  this  time  by  holding  the  feet  that 

the  assistant  is  required.  During  this  movement,  the  arms  should 

be  somewhat  everted,  so  as  to  put  the  pectoralis  major  more  upon 
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the  stretch.  This  movement  very  effectually  expands  the  ribs. 

The  effect  is  indeed  expended,  in  the  new-bom  infant,  more  in 

sucking  in  the  abdomen,  through  the  medium  of  the  diaphragm, 

than  in  drawing  in  air.  But  by  repetition  of  the  movement  more 

and  more  air  gradually  gains  access  to  the  lungs. 

To  imitate  expiration,  the  elbows  are  brought  down  and  pressed 

against  the  sides,  and  the  arms  somewhat  inverted,  so  as  to  bring 

the  fore-arms  across  the  chest.  By  means  of  the  fore-arms  and  the 

operator's  hands  pressure  is  made  upon  the  chest  and  abdomen,  as 
well  as  upon  the  sides,  so  as  to  squeeze  out  any  air  that  may  have 

been  inspired,  and,  with  it,  some  of  the  fluid  which  has  entered  the 

air-passages.  The  movements  should  not  be  made  too  rapidly. 
Twenty  times  in  the  minute  are  quite  sufficient.  After  a  few 
movements  the  back  of  the  mouth  may  again  be  wiped  clear  of  any 

mucus  or  liquor  amnii  which  may  have  been  expressed.  If  any 
attempt  at  spontaneous  inspiration  is  made,  great  care  should  be 
taken  so  to  time  the  movements,  as  not  to  counteract  but  to  aid  it  ; 
for  the  contraction  of  the  diaphragm  is  of  more  avail  than  the 
artificial  movements  in  drawing  in  air,  especially  if  it  occurs  while 
the  ribs  are  expanded  by  means  of  the  arms  ;  and  if  once  the 
lungs  have  become  partially  aerated,  the  artificial  respiration  becomes 
much  more  efficacious.  When  the  attempts  at  breathing  become 
more  frequent,  recourse  may  be  had  again  to  the  plan  of  reflex 

stimulation.  As  soon  as  regular  breathing,  however  shallow,  begins 
to  intervene  between  the  spasmodic  gasps,  the  artificial  respiration 

may  be  discontinued  in  confidence  that  the  natural  breathing  will 
steadily  improve. 

The  efficacy  of  this  method  is  shown,  not  only  by  the  frequency 
with  which  children  are  revived  by  it,  and  by  experiments  upon 
stillborn  children,*  but  by  the  fact  that  the  heart's  action  can  often 
be  by  this  means  maintained  for  a  long  time,  and  even  quickened, 
and  the  colour  of  the  skin  improved,  even  though  the  irrita- 

bility of  the  respiratory  centre  is  lost  past  restoration.  As  a  rule, 

however,  the  improvement  of  the  heart's  action  is  a  hopeful  sign, 
though  not  so  significant  as  the  commencement  of  spontaneous  gasps. 

In  the  absence  of  an  assistant  this  method  cannot  be  carried  out 
to  the  full  extent.  The  elbows  may  be  simply  raised  above  the 
head,  but  scarcely  any  upward  traction  upon  them  while  in  this 
position  can  be  made.  The  absence  of  such  traction  seriously 
diminishes  the  efficacy  as  regards  the  expansion  of  the  ribs.  The 

*  It  has  been  shown  by  Champneys  that  in  such  experiments  Silvester's  method  is found  to  be  more  efficacious  for  introduction  of  air  than  others  which  have  been 
employed,  such  as  those  of  Marshall,  Hall,  Howard,  Schultze,  &c,  especially  if  the arms  are  everted  during  the  movement  for  inspiration.  Med.  Chir.  Ti-ans  Vol  LXIV 
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movements  may  therefore  be  made  more  quickly,  in  order  to  com- 
pensate in  some  measure  for  this. 

Traclieal  insufflation. — The  plan  of  direct  insufflation  of  the  lungs 
through  the  trachea  has  been  more  used  abroad  than  in  this  country. 
It  has  the  disadvantage  that  rupture  of  the  air  cells  may  be  caused 
by  the  force  used.  On  the  whole,  therefore,  it  is  not  so  much  to  be 

recommended  as  Silvester's  method.  It  may,  however,  be  tried  if 
other  means  fail.  My  own  experience  has  not  been  that  it  succeeds 

when  Silvester's  method  does  not.  In  France,  insufflators  made  for  the 
purpose  are  used,  having  a  curve  corresponding  to  the  child's 
mouth,  and  a  conical  extremity  to  fit  closely  into  the  larynx. 
With  these,  an  indiarnbber  ball  may  be  used  for  the  insufflation.  In 

the  absence  of  an  insufflator,  a  gum-elastic  catheter,  No.  6,  may  be 
used.  This  is  guided  by  the  tip  of  the  finger  behind  the 
epiglottis  and  into  the  trachea,  care  being  taken  not  to  pass  it  into 
the  oesophagus.  First,  suction  should  be  made  to  remove  some  of  the 

inspired  fluid,  if  possible,  from  the  air-passages.  With  an  insufflator, 
the  suction  is  made  by  first  emptying  the  indiarubber  ball  and  then 
allowing  it  to  refill  by  its  own  elasticity.  The  fluid  in  the  trachea 
having  been  sucked  out,  the  operator  takes  one  or  two  deep  breaths, 
to  remove  as  much  carbonic  acid  as  possible  from  his  lungs,  and  then 
blows  gently  into  the  tube.  The  chest  is  then  compressed,  to  imitate 

expiration,  and  the  same  process  is  continued.  Faradisation  of  the 
phrenic  nerves  has  sometimes  proved  effectual,  and  may  be  tried  if 
a  Faradic  battery  is  at  hand. 



CHAPTEE  XXXVII. 

EXTRACTION  OF  THE  FCETUS  IN  PELVIC  PRESENTATIONS. 

It  has  already  been  explained  (see  p.  228)  that,  in  the  manage- 
ment of  pelvic  presentations,  the  most  important  point  is  to  avoid 

premature  interference  with  Nature  ;  and  that  artificial  aid,  beyond 
that  afforded  by  external  pressure  upon  the  fundus  uteri,  is  rarely 
required  before  the  stage  at  which  the  arms  have  escaped  and  the 
head  alone  is  still  retained  within  the  vulva,  lying,  no  longer  in  the 
body  of  the  uterus,  but  in  the  vagina  and  distended  cervix.  The 
mode  of  extracting  the  head  under  these  circumstances  has  also 
already  been  described  (see  p.  229). 

Undue  protraction  of  labour  may,  however,  occur,  and  interference 
on  that  account  be  called  for,  at  an  earlier  stage.  This  may  residt 

in  breech  presentations — (1),  from  disproportion  between  the  foetus 
and  the  pelvis ;  (2),  from  rigidity  of  the  soft  parts,  such  as  is 
common  in  primiparBe,  associated  with  more  or  less  uterine  inertia  ; 
and,  (3),  from  the  attitude  of  the  fetus.  In  presentations  of  a 
foot,  or  both  feet,  the  first  or  second  of  these  causes  may  be  in 
operation. 

In  general  the  limbs  of  the  fetus  in  breech  presentations  are  in 

the  same  general  condition  of  flexion  as  in  head  presentations  (see 
Fig.  50,  p.  89),  and  the  feet  are  close  to  the  breech.  Sometimes, 
however,  the  legs  are  extended  upon  the  thighs,  so  that  the  feet 
are  above  the  shoulders,  and  the  toes  close  to  the  head  (see  Fig.  93, 
p.  220).  In  this  case  the  whole  fetus  may  form  a  wedge  with  its 
base  uppermost,  the  dimensions  of  that  base,  formed  by  the  head 
and  feet  together,  being  too  great  for  the  corresponding  diameters  of 

.  the  pelvis.  The  advance  of  the  fetus  is  thereby  arrested.  Even 
that  part  of  the  wedge  formed  by  the  shoulders  and  arms,  with  the 
legs  added  (see  Fig.  93),  may  be  too  large  to  enter  the  brim,  and 
progress  is  then  arrested  earlier.  If  the  trunk  of  the  fetus  is 
extended,  the  legs  are  not  long  enough  to  allow  the  feet  to  reach 
up  to  the  level  of  the  head.  For  the  formation  of  the  obstructing 
wedge,  it  is  necessary  that  there  should  be  flexion  of  the  fetal  pelvis 

x  x 
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upon  the  trunk,  owing  to  flexion  of  the  lumbar  and  lower  dorsal 
spine.  Hence,  when  one  leg  is  descending  in  advance,  having 
•either  presented  originally  or  been  brought  down  artificially,  the 
obstructing  wedge  is  never  formed,  and  it  is  not  necessary  to 
bring  down  the  second  leg  in  order  to  break  it  up.  For,  in  this 
case,  the  position  of  the  thigh  in  the  genital  canal  causes  some 

•extension  of  the  pelvis  upon  the  trunk. 
It  is  probable  that  the  position  of  extension  of  the  legs  upon  the 

thighs  is  rarely  an  original  one.  The  limbs  of  the  embryo,  as  it 
grows,  are  naturally  in  a  position  of  general  flexion,  just  as  the 
leaves  are  folded  in  a  bud.  But  some  degree  of  extension  may 
arise  through  foetal  movements,  and  the  legs  may  remain  fixed  in 
the  extended  position  if  the  liquor  amnii  escapes  at  the  moment 
when  extension  exists.  Assuming  that,  at  an  early  stage  of  labour, 
there  is  a  partial  extension,  like  that  of  the  left  leg  in  Fig.  53 

(p.  91),  this  may  be  increased  as  the  breech  descends,  the  legs  being 
retarded  by  friction  against  the  uterine  wall,  and  thus  the  complete 
extension  may  eventually  be  reached. 

In  a  few  cases,  the  extended  position  of  the  legs  is  inferred  to  be 

primary,  because  the  legs  naturally  take  that  position  after  the 
birth  of  the  child,  and  spring  back  into  it  when  flexed  by  the  hand. 

Allowance  has  to  be  made  for  the  fact  that,  in  foot  or  breech  pre- 

sentations, labour  is  generally  more  lingering  than  in  vertex  pre- 
sentations, the  half-breech  or  breech  not  causing  so  great  reflex 

.stimulus  to  the  pains  by  its  pressure  as  the  head.  But  interference 

becomes  necessary  if  the  mother  begins  to  show  the  constitutional 

effects  of  protracted  labour  (see  p.  393),  or  if  there  is  evidence  of 

impending  asphyxia  of  the  foetus.  Such  evidence  may  consist  of 
increased  slowness  and  feebleness  of  the  foetal  heart,  or,  if  the  breech 

has  already  passed  the  vulva,  of  attempted  inspiratory  movements. 

After  version  early  extraction  is  more  frequently  desirable  or  neces- 

sary than  in  primary  presentations  of  the  foot ;  first,  because  the  life 

of  the  foetus  has  often  already  been  imperilled  by  the  condition  which 

called  for  version  ;  secondly,  because  the  version  may  have  interfered 

with  the  natural  position  of  flexion  of  the  arms ;  and,  thirdly,  because 

some  pelvic  contraction  often  exists  in  cases  of  shoulder  presentation. 

The  delivery  of  the  foetus  in  pelvic  presentations  consists  of  three 

stages:  (1),  delivery  of  the  trunk;  (2),  liberation  of  the  arms; 

(3)°  extraction  of  the  head.  The  various  means  of  delivering  the trunk  will  first  be  considered. 

Extraction  by  the  feet.— When  one  or  both  feet  are  a
lready 

presenting,  traction  on  the  leg  is  the  mode  of  acceler
ation  to  be 

adopted.  The  patient,  as  a  ride,  may  be  kept  in  the  ordi
nary  left 

lateral  position.    But,  for  the  final  stage  of  extraction, 
 there  is  a 
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certain  advantage  in  placing  the  patient  in  the  dorsal  position, 

across  the  bed,  the  buttocks  overhanging  the  edge  of  the  bed,  and 

the  feet  rested  on  two  chairs.  The  operator  stands  between  the 

knees.  This  position  allows  an  assistant  to  press  more  effectively 

upon  the  fundus,  and  the  child's  trunk  to  be  more  easily  carried 
forward  in  front  of  the  pubes. 

If  the  foot  is  still  in  the  vagina,  the  operator  seizes  it  by  placing 

the  index  and  middle  fingers  in  front  of  and  behind  the  leg,  just 

above  the  foot,  and  draws  it  outside.  If  necessary,  the  thumb  may 

assist  in  grasping  it.  As  soon  as  the  foot  is  outside  the  vulva,  it  is 

grasped  with  the  aid  of  a  napkin.  As  the  leg  descends,  the  grasp 

is  shifted  higher,  so  that  the  leg  is  held  as  close  as  possible  to  the 

vulva.  If  pains  are  fairly  frequent,  traction  should  be  made 

during  the  pains  only.  In  the  absence  of  sufficient  pains,  the 
tractions  should  be  at  intervals,  like  those  of  ordinary  pains.  With 

each  traction  firm  pressure  should  be  made  upon  the  fundus.  The 
object  of  this  is  not  only  to  gain  additional  force,  but  to  prevent 
extension  of  the  arms  above  the  head,  both  by  direct  pressure,  and 

by  stimulating  the  uterus  to  contract. 
Until  the  half  breech  is  resting  upon  the  perineum,  the  direction 

of  traction  should  be  as  far  backward  as  the  perineum  will  allow. 
This  direction  of  traction  will  nevertheless  be  inclined  forward  in 

reference  to  the  axis  of  the  brim  and  that  of  the  upper  half  of  the 
pelvic  cavity.  It  will  therefore  assist  in  rotating  the  presenting 
thigh  under  the  pubic  arch,  and  there  is  no  necessity  for  using  any 
other  means  to  promote  this  rotation.  As  soon  as  the  half  breech 
begins  to  distend  the  perineum,  the  direction  of  traction  must  be 
shifted  rather  rapidly  forward.  At  this  stage,  additional  force  may 
be  gained,  if  desired,  by  hooking  the  index  finger  of  the  left  hand 
in  the  flexure  of  the  other  thigh. 

If  botli  feet  present,  they  may  both  be  brought  down  outside  the 
vulva,  and  grasped  together  for  traction.  If,  however,  the  anterior 
hip  does  not  rotate  readily  under  the  pubic  arch,  rotation  will  be 
promoted  if  the  traction  is  made  mainly  upon  the  anterior  leg. 
When  both  legs  come  down,  it  is  sometimes  found  that  the  funis 
passes  between  the  legs,  and  rip  the  back  to  the  placenta.  The 
child  is  then  said  to  ride  upon  the  funis.  In  this  case  an  attempt 
should  be  made  to  draw  down  as  much  as  possible  of  the  funis  and 
slip  the  loop  over  one  leg.  If  this  attempt  fails,  the  funis  should 
be  tied  and  divided,  and  the  child  extracted  as  quickly  as  possible. 
Bringing  down  the  leg  in  breech  presentation. — 

If  acceleration  of  labour  is  called  for  in  breech  presentation,  the 
best  treatment  is  to  bring  down  one  leg,  and  then  proceed  to  extract 
by  that  leg  in  the  manner  just  described.    When  the  child  is  in 

x  x  2 
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its  ordinary  .attitude,  it  is  easy  to  accomplish  this,  even  when 
the  breech  has  descended  low  into  the  vagina,  for  the  feet  will  be 
found  close  to  the  breech.  In  general  it  will  not  be  necessary  to 
give  an  anaesthetic.  If  the  patient  is  on  her  left  side,  the  left  hand 
may  be  used  ;  if  she  is  in  the  dorsal  position,  the  hand  should  be 
chosen  so  that  its  palm  corresponds  to  the  abdomen  of  the  foetus. 
The  foot  of  the  anterior  leg  should  be  taken  if  possible.  If,  how- 

ever, the  breech  is  still  high  up,  it  is  not  of  much  consequence  which 
is  taken,  for  the  leg  which  is  brought  down  will  rotate  forward  under 
the  pubic  arch  as  the  foetus  descends. 

If  the  legs  are  extended  upon  the  thighs,  as  shown  in  Fig.  93 
(p.  220),  the  operation  is  much  more  difficult.  In  order  to  seize  the 
foot,  the  hand  must  be  passed  up  higher  into  the  uterus  than  is 
ever  necessary  in  version,  and  even  when  the  foot  is  seized,  there 
may  be  much  difficulty  in  flexing  the  leg,  owing  to  the  resistance  of 
the  uterine  wall.  The  operation  is  therefore  often  more  difficult 
than  any  ordinary  case  of  version. 

The  patient  should  be  placed  under  the  influence  of  chloroform 

to  the  full  siu'gical  degree,  so  as  to  secure  the  greatest  possible  re- 
laxation of  the  uterus.  In  general,  as  in  the  case  of  version  (see 

p.  596),  it  is  preferable  to  place  the  patient  on  her  left  side,  and 
introduce  the  left  hand  and  arm,  as  corresponding  better  with  the 

curve  of  the  genital  canal.  The  hand  must  be  cautiously  passed 
up  into  the  uterus,  in  the  interval  of  pains,  as  for  performance  of 
internal  version  (see  p.  598).  The  right  hand,  passed  between  the 

patient's  thighs  makes  counter-pressure  upon  the  fundus.  It  is  no  use 
attempting  to  flex  the  leg  by  the  knee.  The  hand  must  be  passed 
on  quite  to  the  fundus,  to  reach  the  instep  or  foot.  It  is  guided 
to  the  anterior  foot  by  tracing  up  the  leg  from  the  breech.  It  is 

useless  also  to  attempt  to  flex  the  leg  directly  forward.  The  foot 

must  be  carried  toward  the  opposite  side  of  the  foetus.  Thus  the 

right  foot  should  be  swept  across  toward  the  left  side  of  the  chest. 
The  effect  of  this  is  to  turn  the  knee  outward  and  evert  the  thigh. 

There  is  then  room  for  the  leg  in  a  transverse  position,  lying  fiat 

against  the  uterine  wall. 

The  operator  is  to  flex  the  leg  and  draw  it  across,  by  placing 

the  index  and  middle  fingers  upon  the  instep.  It  is  not  generally 

necessary  to  use  the  thumb  to  grasp  the  foot.  If  the  thumb  is 

used,  the  closed  hand  occupies  more  space  in  the  uterus. 

Some  eminent  authorities  have  considered  that  the  operation  is 

only  possible  before  the  breech  has  descended  into  the  pelvis,  and 

becomes  impossible  or  dangerous  when  the  breech  is  low  down. 

There  is  room  however  for  the  leg  or  thigh  to  lie  transversely  across 

the  pelvis,  unless  there  is  very  great  general  contraction,  and  also 
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across  the  dilated  vagina.  The  chief  difficulty  is  to  pass  the  hand 
past  the  breech,  when  the  breech  is  close  to  the  perineum.  Great 
gentleness  and  caution  are  required  at  this  stage. 

I  have  always  found  it  possible  to  bring  down  a  foot  in  the 
manner  here  described,  and  have  never  had  occasion  to  resort  to 
any  of  the  means  recommended  by  many  eminent  authorities  for 
the  treatment  of  impacted  breech  presentations,  such  as  the  use  of 
the  soft  fillet,  or  blunt  hook,  or  the  application  of  forceps  to  the 
breech ;  nor  were  such  means  ever  found  necessary  in  389  breech 

presentations  occm'ring  in  23,591  deliveries  in  the  Guy's  Hospital 
Lying-in  Charity.  The  operator  might,  however,  find  it  impossible 
to  secure  a  leg,  if  the  uterus  were  very  closely  contracted  around  the 
child  after  long  escape  of  the  liquor  amnii,  especially  if  the  breech 
were  close  to  the  perineum,  or  there  were  great  general  contraction 
of  the  pelvis. 

Digital  traction. — The  plan  of  digital  traction  in  breech 
presentation  is  one  which  may  be  tried,  if  the  legs  are  found  to  be 
extended,  when  the  breech  is  close  to  the  perineum,  before  recourse 

is  had  to  the  plan  of  bringing  down  a  foot.  The  index  finger  is 
hooked  in  the  flexure  of  the  groin  and  traction  made  therewith. 
It  may  be  of  service  to  make  the  traction  alternately  on  the  anterior 
and  posterior  groin,  and  so  get  the  benefit  of  leverage.  If  the 
vaginal  space  allows,  the  right  index  finger  may  be  hooked  into  the 
anterior  groin,  and  the  left  into  the  posterior. 

The  soft  fillet. — Traction  by  means  of  a  soft  fillet  is  the  best 
means  to  employ  in  the  case  of  failure  in  the  attempt  to  bring  down 
a  leg.  The  fillet  is  sometimes  passed  over  one  thigh  only.  In  such 
case  the  anterior  thigh  should  be  chosen  if  possible.  If  the  fillet 
can  be  passed  across  both  thighs,  the  pressure  is  more  distributed, 
and  is  less  likely  to  injure  the  skin  or  soft  parts  of  the  groin.  It 
is  better  still  to  pass  the  fillet  round  the  child's  pelvis  in  the 
following  way.  A  soft  oiled  handkerchief  may  be  used  for  the 
fillet ;  a  knot  is  to  be  tied  at  two  opposite  corners.  By  means  of 
the  forefinger  the  corner  is  to  be  passed  from  without  inwards  over 
the  flexure  of  the  groin  till  the  knot  can  be  reached  between  the 
thighs  and  drawn  down.  In  the  same  way  the  opposite  end  of  the 
fillet  is  to  be  passed  from  within  outwards  over  the  other  thigh. 
Ihe  centre  of  the  fillet  is  then  slipped  up  over  the  buttocks  till  it 
surrounds  the  sacrum,  and  traction  is  made  by  the  ends.  In  this 
way  the  pressure  is  distributed  over  both  groins  and  the  circum- 

ference of  the  pelvis.  If  the  fillet  is  passed  over  one  or  both  thi<dis 
only  care  must  be  taken,  if  the  abdomen  looks  forward,  that  it  does 
not  slip  up  from  the  groin  to  the  thigh,  and  so  cause  fracture  of  the lemur. 
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In  place  of  the  handkerchief  a  moderately  hroad  strip  of  oiled  lint 
may  be  used.  A  still  better  fillet  may  be  made  of  a  piece  of 
thick-walled  indiarubber  tubing  about  the  size  of  the  little  finger. 
A  strong  piece  of  tape  is  passed  through  the  tube  and  sewn  to 
the  tube  at  each  end,  the  ends  of  the  tape  projecting  beyond  the 
tube.  The  knotted  ends  of  the  tape  are  then  passed  over  the 
flexures  of  the  groins  from  without  inward  as  before. 

If  the  fiUet  cannot  be  passed  over  the  thigh  by  the  index  finger, 
a  large  gum-elastic  catheter,  with  stylet,  may  be  bent  to  a  suitable 
shape,  resembling  that  of  the  blunt  hook,  and  passed  from  without 
inward  over  the  thigh,  having  a  tape  attached  to  its  extremity.  By 
means  of  the  tape,  the  fillet  can  then  be  drawn  into  position.  A 

special  instrument,  or  porte-fillet,  has  been  made  for  this  purpose, 

on  the  principle  of  Bellocq's  sound,  used  for  plugging  the  posterior 
nares,  but  having  a  curve  like  the  blunt  hook.  A  long  piece  of 
whalebone  runs  through  the  central  canal. 

Traction  by  means  of  the  soft  fillet  generally  so  far  breaks  up  the 
opposing  wedge  as  to  allow  the  foetus  to  pass,  unless  there  is  great 
disproportion  between  foetus  and  pelvis.  For  the  traction  on  the 
flexures  of  the  groins  dimishes  the  flexion  of  the  foetal  pelvis  upon 
the  trunk,  and  by  this  means  brings  the  feet  below  the  level  of  the 
head. 

The  blunt  hook. — The  blunt  hook  is  an  instrument  constructed 

expressly  for  extraction  in  breech  presentation.  It  is  not,  however, 
desirable  to  use  it,  in  the  case  of  a  living  child,  unless  all  other 
means  have  failed,  on  account  of  the  injury  which  it  is  liable  to  do 

to  the  skin  and  soft  parts  of  the  groin.  The  instrument  is  gene- 
rally made  of  steel,  and  the  diameter  of  the  semicircular  curve, 

forming  the  hook,  is  about  two  inches.  The  likelihood  of  injuring 

the  groin  will  be  less,  if,  at  the  time  of  use,  a  piece  of  india-rubber 
tubing,  fitting  the  hook  closely,  is  slipped  over  it.  The  tubing 
should  be  new  for  the  occasion. 

It  is  better  to  place  the  hook  over  the  anterior  thigh.  It  is  passed 

up,  lying  flat  against  the  thigh,  the  point  directed  toward  the  front 

of  the  foetus.  When  high  enough,  the  point  is  turned  inward,  and 

passed  over  the  flexure  of  the  groin.  Care  must  be  taken  to  feel 

the  point  lying  clear  between  the  thighs,  before  traction  is  made. 

When  the  fcetus  is  dead,  the  blunt  hook  is  a  good  means  of  trac- 

tion, and  will  generally  succeed  in  sufficiently  decomposing  the 

obstructing  wedge,  by  bringing  the  feet  below  the  level  of  the  head. 

It  can  rarely,  however,  be  certainly  known  that  the  child  is  dead, 
unless  the  funis  is  within  reach. 

Forceps. — The  application  of  forceps  to  the  breech  has  b
een 

recommended  by  some  eminent  authorities.      Forceps  specially 
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adapted  for  this  purpose  have  even  been  devised,  and  have  been 

distinguished  by  the  title  of  "  retroceps."  Forceps  of  any  form  are, 
however,  unsuitable  for  holding  the  breech.  The  tips  of  the  blades 

cannot  be  approximated  without  risk  of  injury  to  the  foetus.  If 

they  remain  divergent,  there  is  a  very  wide  space  between  the 
centres  of  the  blades.  In  consequence  of  this,  not  only  are  the 

forceps  apt  to  slip  off,  but  injury  may  be  done  to  the  maternal 

tissues.  Lusk,  however,  speaks  highly  of  the  application  of  Tar- 

nier's  axis-traction  forceps  to  the  breech.* 
If  extraction  by  forceps  is  attempted  at  all,  it  should  only  be 

after  the  breech  has  descended  into  the  pelvis.  If  the  breech  has 
rotated,  one  blade  should  be  applied  over  the  sacrum,  the  other 
over  the  anterior  surface  of  one  thigh,  care  being  taken  not  to  injure 

the  genitals  of  a  male.  If  the  breech  has  not  rotated,  it  is  re- 
commended to  apply  the  blades  over  the  lateral  surfaces  of  the 

thighs. 

Bringing  down  the  second  leg. — If  the  child  is  dead,  and 
extraction  is  difficult  on  account  of  disproportion  between  foetus  and 
pelvis,  it  is  desirable  to  bring  down  the  second  leg,  as  there  is  then 

no  object  in  keeping  the  half-breech  as  a  dilator  for  the  soft  parts. 
In  such  cases,  the  cephalotribe,  applied  over  the  pelvis,  will  afford, 
if  necessary,  a  very  powerful  hold  for  traction.  Both  legs  should 
be  brought  down,  if  possible,  before  its  application.  The  crochet, 
hooked  over  the  symphysis  pubis,  may  also  be  used  in  conjunction 
with  traction  on  the  legs.  If  there  is  any  morbid  distension  of  the 

abdomen  (see  p.  453)  perforation  of  it  may  be  required. 

Liberation  of  the  arms. — The  second  stage  in  extraction 
consists  in  the  liberation  of  the  arms.  When  it  has  been  necessary 
to  accelerate  labour  by  traction,  the  arms  are  retarded  by  friction 
against  the  genital  canal,  and  generally  become  more  or  less 
extended  by  the  side  of  the  head,  instead  of  lying  folded  across  the 
cheat  as  shown  in  Fig.  50  (p.  89).  They  then  do  not  slip  out  from 
the  vulva  before  the  shoulders  under  the  influence  of  the  natural 
forces,  but  have  to  be  released  artificially. 

When  the  legs  of  the  foetus  have  escaped,  the  pelvis  should  be 
grasped  in  two  hands,  and  used  for  traction.  Tractions  should  still 
be  made  with  the  pains  if  possible,  and  should  be  assisted  by  pres- 

sure upon  the  fundus  uteri.  As  soon  as  the  funis  can  be  reached,  a 
loop  of  it  should  be  drawn  down,  as  in  normal  cases  of  pelvic  pre- 

sentation, to  prevent  its  being  put  upon  the  stretch,  and  should  be 
placed  opposite  one  sacro-ibac  synchondrosis,  where  it  is  least 
exposed  to  pressure.    Traction  should  be  continued  until  the 

*  "  The  Science  and  Art  of  Midwifery,"  2nd  ed.,  p.  380. 
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shoulder-blades  begin  to  reach  the  vulva  ;  then  is  the  time  for releasing  the  arms. 

The  posterior  arm  should  always  be  released  first.  For  as  the 
trunk  descends  in  the  direction  of  the  pelvic  outlet,  the  posterior shoulder  is  necessarily  lower  than  the  anterior  in  reference  to  the 
plane  of  the  brim.  There  is  also  more  room  posteriorly  for  the 
hand  to  be  passed  up  to  reach  it.  For  release  of  the  posterior  arm, 
the  body  of  the  child  should  be  held  as  far  forward  as  possible  in 
front  of  the  pubes.  The  patient  being  in  the  left  lateral  position 
the  fingers  of  the  left  hand  should  be  introduced. 

If  the  extension  of  the  arms  is  only  moderate,  the  elbows  will 
still  lie  in  front  of  the  chest,  below  the  head,  and  the  release  of  the 
arms  is  then  easy.  Four  fingers  of  the  left  hand  are  passed  within  the 
vulva,  lying  flat  against  the  shoulder.  The  fingers  are  nm  along 
the  arm  till  the  elbow  is  reached,  and  then  the  index  and  middle 
fingers  draw  the  elbow  downward  and  forward  across  the  chest. 
Care  must  be  taken  that  the  fingers  quite  reach  the  elbow,  and  do 
not  make  the  pressure  upon  the  middle  of  the  humerus  ;  otherwise 
the  humerus  is  likely  to  be  broken. 

For  release  of  the  anterior  arm,  the  body  of  the  child  is  held  as 
far  backward  as  possible  ;  and  the  fingers  of  the  right  hand  are  in- 

troduced, and  release  the  arm  in  a  similar  way.  If  the  patient  is 
in  the  dorsal  position,  that  hand  may  be  introduced  the  palm  ■  of 
which  corresponds  to  the  abdomen  of  the  child,  for  liberation  of 
each  arm. 

Liberation  of  the  arms  when  much  extended. — Sometimes  the  arms  are 
found  completely  extended  by  the  side  of  the  head.  They  may  then 
become  jammed  with  the  head  in  the  pelvic  brim,  especially  if  there 
is  disproportion  between  the  foetus  and  pelvis.  Liberation  is  then 
much  more  difficult,  both  on  account  of  the  fixation  in  the  brim,  and 
on  account  of  the  difficulty  of  reaching  as  high  as  the  elbow. 

Sometimes  one  arm  is  not  merely  extended  beside  the  head,  hut 

displaced  somewhat  behind  it,  and  then  the  difficulty  is  greater  still. 
This  position  is  due  to  a  rotation  of  the  trunk  in  its  descent,  in 
which  the  arm  has  been  left  behind.  The  remedy  is  to  rotate  the 

trunk  back  again  in  the  opposite  direction  and  so  bring  the  arm 
across  the  face.  The  same  proceeding  will  facilitate  the  liberation 
of  the  arm  even  if  only  extended  by  the  side  of  the  head.  The 

posterior  arm  is  to  be  liberated  first  as  in  the  former  case.  The 

trunk  of  the  foetus  is,  therefore,  to  be  grasped  with  two  hands  and 

turned  in  such  a  way  as  to  rotate  the  posterior  shoulder  towards  the 

back  of  the  foetus.  The  fingers  must  then  be  passed  quite  up  to 

the  elbow,  and  the  elbow  must  be  drawn  downwards  and  across 
the  face  of  the  foetus  towards  its  opposite  side. 
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When  the  anterior  arm  is  extended  above  the  brim,  it  is  difficult 

to  reach  the  elbow,  the  foetus  being  tightly  pressed  against  the 

symphysis  pubis.  To  overcome  this  difficulty,  the  trunk  of  the
 

foetus  should  be  rotated,  so  as  not  merely  to  reverse  the  former 

rotation,  but  to  carry  the  anterior  shoulder  backward  to  the  side  or 

posterior  part  of  the  pelvis.  The  arm  is  then  drawn  across  the  face, 

and  is  in  a  position  more  easily  accessible.  The  release  of  the  pos- 

terior arm  will  generally  allow  the  foetus  to  descend  lower.  The 

trunk  should,  therefore,  be  drawn  down  as  much  as  possible.  The 

best  mode  of  rotating  the  shoulders  is  to  make  use  of  the  re- 

leased posterior  arm  and  draw  it  forward  across  the  chest  toward 

the  symphysis  pubis.  Thus,  in  a  position  like  that  shown  in 

Fig.  95  (p.  225)  the  left  arm  should  be  drawn  forward  across 

the  chest  on  the  left  side  of  the  mother,  so  as  to  bring  the  left 

shoidder  toward  the  symphysis  pubis. 

If  the  patient  is  on  the  left  side,  the  left  hand  may  be  used  for 

the  release  of  both  arms,  provided,  that  the  anterior  shoulder  is 
thus  drawn  backward.  If  she  is  in  the  dorsal  position,  the  hand 

whose  palm  corresponds  to  the  abdomen  of  the  foetus  should  be  used 
for  the  posterior  arm,  the  other  hand  for  the  anterior  arm,  after  the 
shoulder  has  been  rotated  backward. 

If  the  child  descends  with  the  abdomen  looking  directly  forward, 
and  the  arms  cannot  be  brought  down  between  the  thorax  and  the 
symphysis  pubis,  the  thorax  should  be  rotated  so  as  to  bring  one 
shoidder  backward,  and  the  corresponding  arm  should  be  brought 
down  first. 

If  the  child  is  certainly  dead,  and  the  arms  cannot  be  brought 

down  by  the  fingers,  the  small  blunt  hook,  recommended  for 
securing  the  knee  in  version  (see  p.  603),  or  the  crochet,  may  be 
used  to  secure  them.  In  this  case  it  is  of  little  consequence  if  the 
humerus  is  fractured. 

Delivery  of  the  head. — The  third  stage  in  the  extraction  of 
the  foetus  consists  of  the  delivery  of  the  head.  The  delivery  of  the 
head  through  a  contracted  pelvis  has  already  been  described  (see 
p.  497).  The  extraction  of  the  head  when  detained  only  by  the 
soft  parts  of  the  vaginal  outlet  has  to  be  carried  out  in  the  same 
way  as  in  a  normal  case  of  pelvic  presentation,  and  has  been 
described  at  pages  229 — 232. 

Injuries  to  the  foetus  from  extraction  in  pelvic  pre- 
sentation.— Effusions  of  blood  in  the  abdomen  from  damage  to 

the  liver  or  other  viscera,  are  sometimes  found,  as  are  also  effusions 
of  blood  in  the  brain  or  its  membranes.  Effusions  of  blood  may 
also  take  place  in  the  breech  or  genitals.  The  genitals  of  a  male 
may  be  injured  by  fillet,  blunt  hook,  or  forceps.    From  traction  of 
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the  neck  may  result  hsematoma  in  the  sternomastoid  or  other 
muscles  of  the  neck.  This  generally  disappears  without  eventual 
ill  result,  but  sometimes  cicatricial  contraction  leads  to  wry-neck 

Injuries  to  the  cranial  bones,  due  to  the  pressure  of  a  contracted 

pelvis,  have  already  been  described  (see  p.  487).  The  cervical 
vertebra  may  be  separated,  and  the  spinal  cord  or  medulla 
destroyed,  from  the  effect  of  traction  upon  the  neck.  Some- 

times even  the  body  may  be  completely  pulled  away  and  sepa- 
rated from  the  head,  but  the  spinal  column  gives  way  long 

before  the  soft  parts.  By  jaw-traction  may  be  produced  fractiu-e  of 
the  lower  maxilla,  dislocation  of  the  maxillary  joint  with  rupture 
of  ligaments,  and  also  injury  to  the  floor  of  the  mouth. 

In  attempts  to  release  the  arms  the  humerus  may  be  broken  near 
the  middle,  one  of  its  epiphyses  may  be  separated,  or  the  clavicle 
may  be  broken.  The  most  likely  lesion  to  be  produced  by  traction 
on  the  leg  is  separation  of  the  lower  epiphysis  of  the  femur  ;  but 

this  is  not  common.  The  so-called  congenital  dislocation  of  both 
hips  (see  p.  483)  has  been  ascribed  to  traction  on  the  legs  in  pelvic 
presentations,  but  is  really  a  fault  of  development. 

A  fractured  humerus  may  be  set  with  softly  padded  splints,  the 
outer  splint  extending  the  whole  length  of  the  arm.  The  arm 
should  be  secured  to  the  side. 



CHAPTER  XXXVIII. 

RETENTION  OF  THE  PLACENTA  AND  POST-PAKTUM 
HEMORRHAGE. 

Retention  of  the  Placenta. 

Causation. — Retention  of  the  placenta  may  arise  from  inertia 
of  the  uterus,  from  morbid  adhesion  of  the  placenta  or  membranes  to 

the  uterine  -wall,  or  from  the  so-called  hour-glass  contraction  of  the 
uterus,  a  condition  always  associated  with  more  or  less  inertia  of  the 
fundus.  Any  of  these  causes  existing,  retention  is  also  promoted  by 
unusually  large  size  of  the  placenta,  or  by  deviation  of  the  uterine 
axis  from  that  of  the  pelvis. 

Inertia. — Normally  the  shrinking  of  the  uterus  on  the  expulsion 
of  the  fcetus  separates  the  placenta  wholly  or  almost  wholly.  If 

the  uterus  afterwards  remains  inactive,  the  placenta  may  be  re- 
tained, notwithstanding  that  it  is  separated  or  almost  entirely 

separated.  The  laxity  of  the  uterus  may  be  sufficient  to  cause 

post-partum  haemorrhage,  or  there  may  be  sufficient  tonic  con- 
traction to  prevent  excessive  bleeding,  but  no  rhythmical  pain 

strong  enough  to  expel  the  placenta  and  separate  the  remaining 
shreds  of  attachment.  In  general,  when  the  placenta  is  long 
retained  from  inertia,  the  bleeding  is  greater  than  normal.  The 

blood  is  then  apt  to  collect  behind  the  placenta  and  invert  it  in 
the  manner  shown  in  figure  69  (p.  155).  When  this  occurs  sponta- 

neously, or  when  it  is  produced  by  traction  on  the  funis,  the  diffi- 
cidty  of  the  expulsion  of  the  placenta  is  increased.  For  the 
placenta,  when  in  the  form  of  an  inverted  umbrella,  forms  a  larger 
mass  to  pass  through  the  os  than  when  folded  longitudinally  on 
itself  in  the  natural  manner  as  shown  in  figure  68  (p.  155).  The 
degree  of  inertia  necessary  to  cause  retention  is  relative  to  the  firm- 

ness of  attachment  of  the  placenta  to  the  uterus.  A  slight  excess  of 
firmness  at  some  remaining  points  of  attachment,  which  would  be 
broken  down  by  a  strong  contraction,  will  suffice  to  cause  retention 
if  contraction  is  feeble.  Inertia  of  the  uterus  is  of  course  more 
likely  to  exist  in  the  absence  of  the  stimulation  by  external  pressure 
and  friction  usually  employed  in  the  third  stage  of  labour. 
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Adhesion  of  the  placenta. — The  separation  of  the  placenta  normally 
takes  place  through  that  layer  of  the  decidua  serotina  which  forms 
an  open  network  of  areolar  spaces  due  to  the  dilatation  of  the 
uterine  glands  (see  p.  67).  Morbid  adhesion  occurs  from  failure  in 
the  development  of  this  areolar  layer,  or  its  replacement  by  fibrous 
tissue,  or  from  unusual  firmness  of  the  bands  forming  the  trabe- 
cidse.  Any  of  these  conditions  is  usually  the  result  of  previous 
endometritis,  which  may  be  syphilitic  or  not.  The  endometritis 
leads  to  excess  of  fibrous  tissue  in  the  decidua  serotina,  and  this 
condition  and  the  consequent  adhesion  of  the  placenta  is  apt  to  be 
repeated  in  successive  pregnancies.  With  the  morbid  adhesion  to 

the  uterus  may  be  associated  fibroid  or  fatty  or  calcareous  degenera- 
tion in  the  placenta  itself  (see  pp.  315 — 320).  It  is  hardly  possible 

for  the  great  shrinking  of  the  placental  site  which  accompanies  the 
expulsion  of  the  foetus  to  occur  without  some  separation  of  the 
placenta.  Accordingly  the  adhesion  is  almost  always  found  to  be 
partial,  the  tracts  of  firmest  attachment  having  alone  resisted  the 
effects  of  uterine  shrinking.  Haemorrhage  may  occur  from  the 
placental  site  at  the  separated  portion.  Adhesion  of  the  placenta 

is  thus  one  of  the  causes  of  post-partum  haemorrhage,  for  the 
haemorrhage  is  promoted  by  the  presence  of  the  placenta  within  the 
uterus  preventing  complete  retraction  and  closure  of  the  vessels. 

Its  resistance  to  expulsion  is  also  liable  to  set  up  irregular  con- 
traction, one  part  of  the  uterus  remaining  lax  and  allowing  hsemor- 

rhage  while  another  is  contracted. 
Adhesion  of  the  placenta  sufficient  to  make  artificial  separation  a 

necessity  is  a  rare  condition.  It  is  apt  to  be  inferred  when  it  does 

not  really  exist,  if  the  third  stage  of  labour  is  badly  managed,  and 
the  placenta  is  brought  away  piecemeal  by  the  hand. 

Adhesion  of  the  chorion. — Eetention  of  the  placenta  may  also  be 

produced  by  undue  adhesion  of  the  chorion  to  the  iiterine  wall, 

especially  when  this  exists  around  the  edge  of  the  placenta.  The 

placenta  is  then  specially  apt  to  be  inverted  by  blood  effused  behind 

it  which  does  not  escape  externally.  If  the  adhesion  of  the  chorion 

is  at  a  greater  distance  from  the  edge  of  the  placenta,  the  placenta 

may  be  arrested  when  partially  expelled  into  the  vagina.  Adhesion 

of  the  chorion  is  generally  due  to  previous  endometritis  affecting 

that  part  of  the  uterus  occupied  by  the  decidua  vera. 

Diagnosis  of  adhesion. — There  are  no  reliable  signs  during  preg- 

nancy of  adhesion  of  the  placenta.  It  may  be  expected  as  probable 

if  it  has  been  found  more  than  once  in  previous  deliveries.  Some- 

times there  is  during  pregnancy  pain  referred  to  the  fundus  uteri, 

and  produced  by  the  inflammatory  condition  of  the  uterine  wall. 

After  delivery,  adhesion  may  be  suspected  if  good  uterine  con- 
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tractions  appear  to  occur  without  any  descent  of  the  placenta  for  a 
considerable  time.  In  the  very  rare  instance  of  complete  adhesion 
there  may  be  an  absence  even  of  the  usual  sanguineous  discharge. 
This  is  rarely  observed  except  in  cases  of  abortion  or  premature 
labour,  where  the  placental  site  is  smaller  and  has  therefore  a  better 
chance  of  resisting  detachment  through  the  uterine  shrinking.  More 
frequently  there  is  a  gush  of  blood  with  each  pain,  indicating  a 
partial  detachment  of  the  placenta.  If  traction  is  made  upon  the 
funis  with  an  adherent  placenta,  the  whole  uterus  descends,  the 
placenta  not  advancing,  and  pain  is  produced  at  the  fundus.  Such 
traction  should  however  never  be  made.  The  only  positive  mode  of 
diagnosis  is  to  feel  the  adhesion  when  the  hand  is  passed  into  the 
uterus  for  removal  of  the  placenta. 

Hour-glass  contraction  of  the  uterus. — The  placenta  may  be  re- 
tained in  consequence  of  spasmodic  contraction  of  the  lower  part  of 

the  body  of  the  iiterus  associated  with'  inertia  of  the  upper  part, especially  of  the  placental  site.  There 
are  two  forms  of  such  contraction.  In 

the  commoner,  and  that  which  most  com- 

pletely deserves  the  name  of  "  hour-glass 

contraction  "  the  part  of  the  uterus  spasmo- 
dically contracted  is  the  internal  os,  the 

circular  fibres  around  which  form  a  sort 

of  sphincter  for  the  uterine  cavity,  and 
are  the  most  ready  to  contract  again 
after  dilatation.  The  hand  when  intro- 

duced then  feels  a  sharp  ring  of  con- 
traction. It  is  probable  that  many  ob- 

servers describing  "hour-glass  contrac- 
tion "  have  not  realised  to  what  a  height 

the  internal  os  is  raised,  owing  to  the 
elongation  of  the  cervix  by  stretching, 
and,  accordingly,  have  supposed  the  con- 

striction to  be  at  a  higher  level  in  the  Fig-  219-  —  Hour-glass  con- 
•L  1      e  4.1,  x       i  traction  of  uterus,  incarce- 
ooay  ot  tne  uterus.    In  other  cases  there       rating  placenta.  (After 

really  is  a  contraction  of  the  part  of  the  Tyler  Smith,) 
body  of  the  uterus  below  the  placenta,  with  atony  of  the  placental 
site,  so  that  the  placenta  becomes  encysted.  This  condition  is  apt 
to  be  reached  if  a  more  or  less  adherent  placenta  is  allowed  to 
remain  for  a  considerable  number  of  hours  after  delivery.  There  is 
generally  not  such  a  limited  sharp  ring  of  contraction,  and  the  term 
"  hour-glass  contraction  "  is  therefore  not  so  fully  suitable. 

Causation  of  spasm.— The  spasmodic  contraction  of  the  uterus  is 
analogous  to  the  spasmodic  rigidity  of  the  cervix  in  the  first  stage 
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of  labour,  and  like  it  is  always  associated  with  an  absence  of  active 
expulsive  pains.  It  may  be  a  sequel  of  spasm  during  labour,  and 
depend  upon  tlie  same  constitutional  conditions.  It  may  also  be  set 
up  after  delivery  by  irritation  of  tbe  uterus  produced  by  traction  on 
the  funis,  by  resistance  of  the  placenta  to  expulsion  owing  to  morbid 
adhesion,  or  it  may  be  produced  by  the  administration  of  ergot.  In 
both  spasm  of  the  cervix  in  labour  and  in  hour-glass  contraction, 
there  is  a  disturbance  of  the  natural  nervous  relations  ;  and,  in  both, 

the  so-called  "polarity"  of  the  uterus  (see  p.  139)  has  been  said  to 
be  modified.  If  an  active  expulsive  pain  occurs,  the  circular  fibres 
are  not  only  distended  by  the  advance  of  the  placenta  but  undergo 

physiological  relaxation.  An  atony  of  the  placental  site,  with  con- 
traction of  other  parts  of  the  uterus,  similar  to  that  which  occurs  in 

hour-glass  contraction,  may  be  the  starting  point  of  inversion  of  the 
uterus.  In  cases  of  complete  encystment  of  the  placenta  by  con- 

traction of  the  whole  of  the  body  of  the  uterus  below  its  level,  I 

have  generally  found  that  some  morbid  adhesion  existed  as  a  cause 
of  the  spasm. 

Prophylaxis. — Retention  of  the  placenta  is  best  avoided  by 
the  judicious  management  of  the  third  stage  of  labour,  and  is  there- 

fore apt  to  be  much  commoner  in  the  practice  of  the  inexperienced 
than  in  that  of  skilled  accoucheurs.  It  is  especially  important  not 

to  make  premature  attempts  to  deliver  the  placenta,  not  to  irritate 
the  uterus  by  traction  on  the  funis,  and  to  use  external  pressure  for 

expulsion  only  when  the  uterus  hardens  with  a  pain,  repeating  it, 
if  necessary,  with  successive  pains. 

Treatment. — If  there  is  no  hemorrhage  of  consequence,  a  fair 

trial  should  be  given  to  the  method  of  expression  described  in  the 

chapter  on  the  management  of  normal  labour.  If  there  is  haemor- 

rhage the  placenta  should  be  removed  at  once.  If  the  method 

of  expression  fails,  the  hand  should  be  introduced  for  removal 

without  any  attempt  to  extract  by  pulling  the  funis.  For  this 

purpose  the  patient  should  be  placed  upon  her  back,  and  the  hand 

passed  up  into  the  uterus,  the  fundus  being  supported  by  the  other 

hand  externally.  If  there  is  any  constriction,  it  must  be  gradually 

dilated  by  the  fingers  in  the  form  of  a  cone.  If  the  placenta  is 

found  quite  loose  in  the  cavity,  it  has  simply  to  be  grasped  and 

drawn  down.  If  any  attachment  is  found,  it  must  be  separated  by 

passing  the  fingers  side  by  side  between  the  placenta  and  the  uterine 

wall,  the  dorsal  surface  toward  the  uterus.  Hence,  if,  as  is  usually 

the  'case,  the  placenta  is  found  attached  to  the  posterior  wall,  it  is 
most  convenient  to  begin  detachment  at  the  lower  margin,  the  fingers 

being  passed  upwards  and  from  side  to  side  until  
the  whole  is 

separated.    The  placenta  is  then  easily  grasped  by  the  hand  and 
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withdrawn.  If  the  placenta  is  attached  to  the  anterior  wall,  the 
hand  must  he  passed  up  to  the  fundus  first,  and  separate  it  from 
above  downwards  by  the  tips  of  the  flexed  fingers. 

In  the  case  of  extensive  and  firm  adhesion  great  care  is  necessary. 
The  surface  of  separation  will  then  probably  be  not  in  the  decidua 
eerotina  but  in  the  placental  tissue  itself.  The  main  mass  of 
placenta  should  first  be  separated  in  the  way  already  described. 
Then  the  hand  shoidd  be  introduced  again,  and  any  separate  pieces 

•of  placental  tissue  broken  down  by  the  pulp  of  the  Augers,  without 
the  use  of  the  nails,  and  removed.  It  is  better  to  leave  small  shreds 
of  roughness  attached  than  to  injure  the  uterine  wall.  After  firm 
adhesion  of  the  placenta,  it  is  generally  desirable  to  wash  out  the 
uterine  cavity  with  antiseptics  during  the  puerperal  period. 

As  a  rule  chloroform  should  not  be  used  for  the  operation, 

•especially  if  there  is  any  haemorrhage.  In  the  absence  of  haemor- 
rhage, if  the  patient  is  very  intolerant,  or  if  there  is  a  constriction  of 

the  uterus  difficult  to  overcome,  it  may  be  necessary  to  employ  it. 

POST-PARTUM  HEMORRHAGE. 

Haemorrhage  after  delivery  may  come  from  various  sources. 
Hajmorrhage  from  the  placental  site  is,  however,  so  much  the  most 

frequent  and  most  important,  that  this  is  regarded  as  post-partum 
haemorrhage  par  excellence.  The  subject  is  one  of  immense  importance, 
for  post-partum  haemorrhage  is  not  only  one  of  the  most  dangerous 
complications,  but  is  a  relatively  common  complication  of  parturi- 

tion. It  may  occur  after  the  most  perfectly  normal  labour,  and  a 
household  may  thus  be  unexpectedly  plunged  into  grief  by  the 
sudden  death  of  the  patient.  Nor  is  there  any  emergency  in  which 
so  much  depends  upon  the  care  and  skill  of  the  physician.  The 
•occurrence  of  hemorrhage  at  all  may  generally  be  prevented  by  a careful  and  correct  management  of  the  third  stage  of  labour.  When 
haemorrhage  does  occur,  the  life  of  the  patient  will  generally  depend 
upon  the  promptitude  and  vigour  of  the  treatment. 

Frequency. — The  frequency  of  post-partum  haemorrhage  varies 
so  much,  both  according  to  the  circumstances  and  social  position  of 
the  patients  and  the  skill  of  the  accoucheur,  that  no  estimate  can  be 

given.  In  the  Guy's  Hospital  Charity  (1863—1875)  fatal  cases were  in  the  proportion  of  1  in  2,040  deliveries,  and  formed  about 
10  per  cent,  of  the  total  mortality  after  delivery.  Deaths  due  to 
post-partum  slightly  exceeded  in  number  those  due  to  ante-partum 
■haemorrhage.  The  frequency  of  post-partum  haemorrhage  in  this 
Charity  is  probably  much  greater  than  the  general  average.  For 
ithe  patients  are  often  very  ill-nourished  and  frequently  are  late  in 
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sending  for  assistance,  so  that  the  child  is  often  born  before  the 
attendant  arrives. 

Normal  mechanism  for  controlling  haemorrhage. — The 
numerous  large  arteries  and  veins  entering  the  placenta  are  torn 
across  on  separation  of  the  placenta  through  the  shrinking  of  the 
uterus,  and  the  blood  which  follows  the  birth  of  the  child  comes 

from  these  vessels.  The  arrest  of  bleeding  depends  upon  the  com- 
pression of  the  vessels  by  the  contraction  of  the  uterus.  This  is 

facilitated  by  the  anatomical  arrangements  already  described  (see 

pp.  96,  97),  namely,  the  spiral  course  of  the  arteries  and  the  so-called 

"  falciform  valves  "  in  the  venous  sinuses.  The  veins,  however,  are 
destitute  of  true  valves,  and  thus,  in  the  absence  of  contraction,  blood 

may  pour  in  great  volume  from  the  veins  as  well  as  from  large 
arteries.    Fatal  haemorrhage  may  thus  occur  in  a  few  minutes. 

Besides  the  contraction  of  the  uterus,  a  part  of  importance  is  also 

played  by  retraction,  that  is  to  say,  by  the  reduction  of  its  size  and 
thickening  of  its  walls,  not  followed  by  relaxation  and  expansion. 
The  more  complete  is  the  retraction  the  more  thoroughly  are  the 
vessels  closed  and  blood  squeezed  out  of  the  large  venous  sinuses. 

Hence  the  security  against  hasmorrhage  is  greater  after  the  delivery 

of  the  placenta  than  before. 
After  delivery,  as  at  other  times,  uterine  contractions  only  take 

place  rhythmically  at  intervals.  It  is  only  during  a  contraction 

that  the  well  known  hard,  defined,  cricket-ball-like  outline  of  the 

uterus  is  felt  which  assures  the  physician  of  the  impossibility  of 

hasmorrhage  from  the  placental  site  for  the  time  being.  But,  even 

during  the  intervals,  although  the  uterus  becomes  softer,  a  sufficient 

amount  of  tonic  contraction  normally  remains  to  prevent  the  vessels 

becoming  patent  again.  The  uterus  should  not  become  larger 

during  the  intervals  of  contraction.  A  further  security  against 

hsemorrhage  is  afforded  by  the  thrombi  which  soon  form  in  the 

vessels.  Owing  to  the  presence  of  these,  even  a  morbid  relaxation 

of  the  uterus  at  some  interval  after  the  delivery  of  the  child  is  not 

necessarily  accompanied  by  haemorrhage. 

Causation  of  haemorrhage.— The  one  essential  cause  of 

haemorrhage  from  the  placental  site  is  atony  of  the  uterus,  and 

without  this  it  can  never  occur.  The  atony  does  not  necessarily 

affect  the  whole  uterus,  but  hsemorrhage  may  occur  with  irregular 

contraction,  some  part  of  the  uterus  being  contracted  and
  some 

relaxed.  In  this  case  it  is  essential  that  the  placental  site,  or  part 

of  it  should  be  the  atonic  portion,  as  it  is  generally  apt  to  be.  I
f 

the  whole  uterus  is  relaxed  it  may  allow  itself  to  be  dilated  a
gain  to 

a  considerable  size  by  the  blood  poured  out  into  it.  Giv
en  a  certain 

amount  of  uterine  atony,  there  are  other  causes  whic
h  promote 
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haemorrhage.  The  first  of  these  is  imperfect  uterine  retraction. 
This  may  be  clue  to  the  placenta  being  still  within  the  uterus, 
especiaUy  when  partially  adherent,  to  the  presence  of  clots  within 
it,  distending  its  cavity,  or  to  a  fibroid  tumour  in  its  walls,  which 
prevents  due  retraction.  Other  causes  promoting  haemorrhage  are 
excessive  vascular  tension,  arterial  or  venous,  excited  action  of  the 

heart,  relaxation  of  the  arteries  supplying  the  uterus,  and  any  con- 
dition of  the  blood  rendering  it  less  prone  to  form  thrombi.  In 

those  women  who  show  a  special  pr oneness  to  flooding  in  successive 

deliveries  it  is  probable  that  some  of  these  causes  are  often  in  opera- 
tion, as  well  as  a  tendency  to  uterine  inertia.  Too  early  assuming 

the  erect  posture  may  also  promote  haemorrhage,  by  increasing  the 
statical  pressure  in  the  vessels  and  exciting  the  circulation. 

Causation  of  uterine  atony. — The  constitutional  causes  of  uterine 
atony  after  delivery  are  similar  to  those  which  produce  inertia  in 

labour,  and  hence,  when  there  has  been  marked  inertia  in  labour,  the 

physician  should  be  on  his  guard  against  post-partmn  haemorrhage. 
Any  debilitated  condition  or  any  form  of  malnutrition  may  be  a 
cause  of  inertia.  Certain  women  have  a  constitutional  proclivity  to 
flooding,  not  easily  explained,  and  have  been  described  as  "  flooders." 
This  proclivity  may  depend  upon  some  morbid  state  of  the  nervous 
system,  since  the  uterine  contraction  is  directly  regulated  by  the 
nerves.  A  diseased  state  of  the  "  ganglion  cervicale  uteri  "  has  been 
assigned  as  one  possible  cause.*  To  these  constitutional  causes 
must  be  added  exhaustion  from  protracted  labour,  previous  over- 

distension of  the  uterus,  as  from  twins  or  excessive  liquor  amnii, 
and  the  administration  of  chloroform.  Too  rapid  artificial  deliverv 
while  the  uterus  is  quiescent  may  also  be  a  cause.  Spontaneous 
precipitate  labour  is  also  described  as  likely  to  be  followed  by 
haemorrhage,  but  this  tendency  appears  to  have  been  exaggerated. 
In  a  large  proportion  of  cases  the  relaxation  of  the  uterus  whieh 
allows  the  haemorrhage  occurs  when  for  some  reason  the  physician 
has  omitted  to  keep  a  constant  watch  on  the  condition  of  the 
uterus  by  keeping  his  hand  upon  it  continuously  until  the  placenta 
has  been  delivered,  and  he  is  assured  that  a  satisfactory  and  perma- 

nent uterine  contraction  has  been  obtained.  Some  of  the  worst 
cases  have  happened  when  attention  has  been  diverted  by  the  neces- 

sity for  resuscitating  the  child,  or  when  the  child  has  been  born 
before  the  arrival  of  the  physician.  Haemorrhage  after  delivery of  the  placenta  is  more  likely  when  its  expulsion  is  hastened  too 
much,  and  tune  is  not  allowed  for  thrombi  to  form  in  the  vessels 
Symptoms  and  Diagnosis.— The  hemorrhage  may  occur 

immediately  after  the  birth  of  the  child,  or,  after  remaining  con- *  Jastrcboff  in  Oust.  Trans.  Vol.  XXIII. Y  Y 
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tracted  at  first,  the  uterus  may  relax  again  and  allow  haemorrhage either  before  or  after  the  delivery  of  the  placenta.  At  first  the 
blood  is  poured  out  into  the  flaccid  uterus.  After  a  while  a  con- 

traction may  occur  and  expel  it  in  a  copious  stream  ;  or  the  same 
effect  may  be  produced  by  the  patient's  coughing  or  bearing  down,  or 
the  pressure  of  the  hand  upon  the  fundus.  The  quantity  may  be  so 
great  as  to  drench  the  bed,  and  even  pour  abundantly  on  to  the  floor. 
Even  without  external  flow  the  uterus  may  allow  itself  to  be  expanded 
again  so  much  that  dangerous  and  even  fatal  haemorrhage  may  take 
place  into  its  interior.  The  physician  can  only  be  certain  that  no 
excess  of  haemorrhage  is  going  on  by  keeping  his  hand  for  a  sufficient 
time  upon  the  uterus,  making  sure  that  it  does  not  altogether  lose 
its  definite  outline  or  become  enlarged  in  the  interval  of  contrac- 

tions, and  that  no  copious  gush  of  blood  from  the  vagina  is  pro- 
duced by  a  pain  or  by  pressure  upon  the  fundus.  If  haemorrhage 

occurs  without  even  temporary  relaxation  of  the  uterus,  it  must  be 
due  to  some  other  source  of  bleeding,  such  as  laceration  of  uterus, 
cervix,  vagina,  or  vidva,  and  careful  search  must  be  made  for  the 
source.  It  has  even  been  known  that  a  patient  has  bled  to  death 
from  a  ruptured  varicose  vein  in  the  leg,  while  the  accoucheur  was 
directing  his  attention  to  the  uterus. 

A  copious  haemorrhage  may  be  quickly  followed  by  syncope, 
which  is  in  some  cases  an  advantage,  since  it  checks  the  flow  of 
arterial  blood.  Otherwise,  in  severe  cases,  the  pulse  becomes  rapid 
and  weak,  or  even  imperceptible  ;  there  is  extreme  pallor  of  the 
face,  lips  and  gums,  the  patient  is  bathed  in  cold  sweat,  she  gasps 
for  breath,  for  lack  of  sufficient  blood  corpuscles  to  carry  on  respira- 

tion properly,  and  tosses  her  limbs  about  restlessly.  Towards  the 

last  she  complains  of  being  unable  to  see.  Voice  and  even  muscu- 
lar strength  may  apparently  remain  good  almost  to  the  end.  The 

gravest  signs  of  impending  death  are  absolute  failure  of  pidse, 
extreme  restlessness,  and  failure  of  sight. 

Prophylaxis. — In  the  great  majority  of  cases,  haemorrhage  may 
be  averted  by  due  care,  although,  very  exceptionally,  women  are 

found  in  whom  flooding  takes  place  notwithstanding  the  utmost  pre- 
cautions. But  practitioners  who  manage  labour  properly  will  never 

find  post-parturn  haemorrhage  anything  but  a  rare  occurrence. 
If  women  are  known  to  be  liable  to  flooding,  they  should  be  treated 

if  possible  during  pregnancy  by  tonics,  especially  iron,  or  iron  and 

quinine,  as  well  as  by  good  diet  and  other  hygienic  means.  In  such 
women,  a  dose  of  ergot  may  be  given  just  as  the  head  is  reaching  the 

perineum,  if  it  is  certain  that  no  obstruction  exists.  The  same  treat- 
ment may  also  be  adopted  in  multipara;,  when  inertia  of  the  uterus 

has  been  very  marked  throughout  labour.    Chloroform  should  be 
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avoided,  as  far  as  possible,  in  the  case  of  women  prone  to  haemor- 

rhage. When  chloroform  is  given  to  the  full  degree,  as  for  obstetric 

operations,  anaesthesia  should  not  be  deep  at  the  final  stage  of  de- 
livery, and  the  uterus  should  not  be  emptied  too  quickly,  but 

allowed  to  expel  (in  head  presentations)  the  body  of  the  child.  The 

most  important  part  of  all  in  the  prophylaxis  of  haemorrhage  is  that 

the  physician  should  manage  the  third  stage  of  labour  correctly 

according  to  the  principles  already  described,  following  down  the 
fundus  uteri  with  his  hand  at  the  expulsion  of  the  child,  and  keeping 

a  watch  upon  the  uterus  until  the  placenta  is  expelled,  and  perma- 
nent contraction  is  secured.  While  engaged  in  tying  the  funis,  or 

resuscitating  an  asphyxiated  foetus,  he  should  direct  the  nurse  or 
other  assistant  to  keep  up  pressure  upon  the  fundus. 

Ergot  is  useful  rather  as  a  prophylactic,  or  to  prevent  recurrence, 
than  in  the  presence  of  severe  haemorrhage,  for  there  is  then  no  time 
for  it  to  act.  If  it  is  found  difficult,  after  removal  of  the  placenta, 
to  maintain  a  sufficiently  firm  condition  of  the  uterus,  or  if  gushes 
of  blood  take  place  whenever  the  uterus  hardens,  ergot  should  be 
given.  The  most  rapid  method  is  to  inject  two  grains  or  more  of 
ergotin  deeply  into  the  gluteal  muscles.  For  this  purpose,  Savory 

and  Moore's  gelatine  discs,  or  the  solution  of  ergotin  prepared  by 
Huggett  of  Liverpool,  are  convenient  forms.  In  the  absence  of 

ergotin,  a  drachm  dose  of  the  liquid  extract  of  ergot  may  be  given, 
and  repeated  if  necessary,  or  a  fresh  infusion  may  be  made  of  sixty 
grains  of  powdered  ergot,  and  the  powder  and  infusion  administered 

together.  The  liquid  extract,  diluted  with  an  equal  part  of  water, 
may  also  be  used  hypodermically.  A  wineglassful  of  vinegar,  taken 
by  the  mouth,  has  sometimes  been  found  to  check  haemorrhage 
rapidly.  It  may  probably  cause  a  reflex  effect  upon  the  uterus.  In 
any  case  in  which  flooding  is  anticipated,  a  hypodermic  syringe 
should  be  ready,  filled  with  a  solution  of  ergotin,  and  solution  of 
perchloride  of  iron  should  also  be  prepared.  In  all  cases  hot  and 
cold  water,  and,  if  possible,  ice,  should  be  at  hand. 

It  has  been  observed  that  a  probability  of  haemorrhage  is  indicated 
if  the  pulse  remains  rapid  after  delivery,  instead  of  falling  to  a  quiet 
rate.  Whenever  this  condition  is  observed,  therefore,  the  condition 
of  the  uterus  should  be  watched  for  a  longer  time  than  usual,  and  a 
dose  of  ergot  may  be  given  with  advantage. 

Treatment. — The  essential  point  in  treatment  is  to  secure  con- 
traction of  the  uterus,  and  by  far  the  greater  part  of  the  value  of  all 

the  means  used  for  the  arrest  of  haemorrhage  consists  in  their  efficacy 
in  producing  this  effect.  The  first  expedient  to  be  tried  is  that  of 
direct  manual  stimulation  to  the  uterus.  The  patient  should  be 
placed  on  her  back,  and  the  uterus  grasped,  compressed,  and  kneaded Y  Y  2 
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witli  both  hands.  Care  must  be  taken  not  to  cause  inversion  of  the 
relaxed  uterus  by  pressing  downward  one  part  of  the  fundus.  If 
this  treatment  does  not  quickly  succeed  in  producing  hardening  and 
contraction,  one  hand  should  be  introduced  into  the  uterus,  all  clots 
turned  out,  and  the  placenta  removed,  if  it  has  not  previously  been 
expelled.  The  uterine  walls  are  then  compressed  between  the  out- 

side hand,  and  that  in  the  uterine  cavity,  the  latter  affording  an  addi- 
tional stimulus  to  contraction.  If  the  placenta  has  been  expelled, 

the  uterine  walls  should  be  examined,  while  in  a  state  of  contrac- 
tion, to  make  sure  that  no  portion  of  placenta  or  membranes  remains 

attached.  When  this  has  been  done,  and  fair  contraction  secured, 
the  hand  should  be  slowly  withdrawn  into  the  vagina,  and  the 

fingers  placed  in  the  posterior  cid-de-sac,  so  that  the  cervix  is  received 
in  the  hollow  of  the  hand.  The  fundus  is  then  drawn  forward 

toward  the  pubes  in  the  grasp  of  the  external  hand,  and  the  uterus 
compressed  in  the  direction  of  its  axis  until  retraction  is  secured, 
and  the  cavity  closed. 

If  bimanual  compression  does  not  produce  adecpiate  contraction, 
or  if  relaxation  and  hsemorrhage  recur,  stimulation  by  cold  or  heat 
should  be  tried.  It  is  not  desirable  to  drench  the  patient  and  the 

bed  by  pouring  cold  water  over  the  abdomen,  a  plan  which  lias 
sometimes  been  adopted.  A  too  complete  chilling  only  exhausts  the 
remaining  powers.  If  ice  is  at  hand,  a  piece  may  be  passed  into  the 

vagina,  and  thence,  if  necessary,  on  into  the  uterus.  In  the  absence 
of  ice,  a  cloth  dipped  in  cold  water  may  be  applied  suddenly  to  the 
buttocks  or  abdomen.  If  this  fails,  cold  water  may  be  injected  into 

the  uterus,  provided  that  the  patient  is  not  too  much  exhausted  and 

depressed.    If  she  is,  it  is  better  to  use  hot  water. 

Intra-uterine  injection  of  hot  water  has  been  found  a  valuable 

means  of  exciting  uterine  contraction,  and  has  apparently,  in  many 

cases,  averted  the  necessity  for  the  injection  of  a  solution  of  iron.  A 

large  basinful  of  water  should  be  ready,  and  the  temperature  should 

be  about  110°,  or  the  water  may  be  used  as  hot  as  the  hand  can 

bear.  The  patient's  hips  may  be  brought  over  the  edge  of  the  bed 

in  the  lateral  position,  and  a  mackintosh  arranged  to  convey  the 

Avater  to  a  footpan  below.  The  water  is  then  to  be  injected  in  con- 

siderable quantity,  until  contraction  is  produced,  care  being  taken  to 

avoid  the  injection  of  air. 

Cases  occur  in  which  all  reflex  excitability  is  lost,  and  all  these 

means  fail  to  excite  contraction.  There  is  then  still  a  possible 

chance  of  saving  life  by  the  intra-uterine  injection  of  a  styptic,  in 

order  to  produce  thrombosis  in  the  mouths  of  the  vessels.  The  s
alt 

generally  used  for  this  purpose  is  the  perchloride  of  iron.  _  This  is,
 

at  the  same  time,  a  powerful  stimulant  to  contraction,  and  in  ma
ny 
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cases,  therefore,  it.  produces  its  effect  mainly  by  the  same  principle  as 
that  by  which  all  the  remedies  hitherto  mentioned  act.  There  are 
three  serious  risks  in  the  injection  of  perchloride  of  iron,  and  it  should 
not  therefore  be  used  unless  all  the  other  means  have  been  tried  in 

vain,  and  the  patient  is  in  imminent  danger  of  death.  First,  a 
coagulum  may  be  carried  from  a  uterine  sinus,  and  cause  pulmonary 
embolism.  Sudden  death  from  this  cause  has  occasionally  followed 

the  injection.  Secondly,  the  solution  may  pass  along  the  Fallopian 
tubes,  and  set  up  peritonitis.  This  appears  less  likely  to  occur  in 

the  puerperal  than  in  a  non-puerperal  uterus,  in  which  the  Fallo- 
pian tubes  are  more  likely  to  be  patvdous  from  disease.  Thirdly, 

the  clots  formed  by  the  iron  solution  in  the  uterus,  as  well  as  the 
thrombi  in  the  vessels,  are  apt  to  decompose  and  set  up  septicaemia. 

It  is  better  to  use  a  moderately  strong  solution  than  a  weak  one, 

since  it  is  more  likely  to  cause  uterine  contraction,  and  not  pene- 
trate so  far  into  the  vessels.  One  part  of  the  liquor  ferri  perchloridi 

fortior  to  three  or  four  of  water  may  be  used,  or  the  solid  perchloride 
of  iron  may  be  dissolved  in  about  eight  parts  of  water.  This  forms 

a  less  irritating  solution,  but  takes  longer  to  prepare.  Monsell's 
solution,*  the  liquor  ferri  subsulphatis  of  the  United  States  Phar- 

macopoeia, is  also  a  very  powerful  styptic  with  little  irritating  effect. 
This  may  be  diluted  with  three  or  four  parts  of  water. 

The  uterus  shovdd  first  be  cleared  as  much  as  possible  from  blood 
and  clots.  Then  a  few  syringefuls  of  water  may  first  be  introduced, 
to  wash  out  the  remaining  blood.  Next  the  end  of  the  Higginson's 
syringe  is  transferred  to  the  vessel  containing  the  iron  solution,  and 

Fig.  220— Hayes'  silver  tube  for  injecting  uterus. 

the  injection  of  that  immediately  proceeded  with.  If  the  hemor- 
rhage stops,  there  should  be  no  further  compression  or  manipulation of  the  uterus,  lest  the  thrombi  formed  should  be  displaced  from  the 

This  is  prepared  in  a  similar  way  to  the  liquor  ferri  persulphatis  of  the  British Pharmacopoeia,  but  the  ingredients  are  so  proportioned  that  thTi e«,,li  i 7»  w  ,  • oxysulphate.   The  proportions  are:  sulphate  of  ton  B?m  «  .  ?  mC 
5!0  grains;  nitric  acid,  W™s.   Wa^^^^^SST  ^ 
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For  the  intra-uterine  injection,  either  of  water  or  iron  solution,  it 
is  best  to  use  a  long  vulcanite  or  metal  tube,  having  its  end  pierced  by 
small  holes.  The  vulcanite  tube  is  best  for  resisting  chemical  action  : 
in  the  metal  tube  the  holes  can  be  made  smaller  (Fig.  220,  p.  693). 
In  the  absence  of  a  special  tube,  the  ordinary  Higginson's  syringe 
may  be  used,  but  it  will  be  necessary  to  pass  the  vaginal  tube  wholly 
into  the  uterus.  After  the  injection  of  the  iron  solution,  the  uterus 
should  be  washed  out  daily  with  an  antiseptic  solution  through  the 
puerperal  period,  in  order  to  prevent  decomposition  of  the  clots,  or 
get  rid  of  them  as  soon  as  possible. 

The  danger  attending  the  use  of  the  iron  injections  has  been 
variously  estimated  by  different  authorities.  In  23,951  deliveries 

in  the  Guy's  Hospital  Charity  it  was  used  12  times.  In  all 
instances  it  stopped  the  bleeding ;  but  in  5  it  did  not  prevent 
death  from  haemorrhage.  One  patient  died  from  septicaemia  on 
the  26th  day.  The  remaining  6  recovered ;  but  in  3  of  them 
transient  febrile  symptoms  occurred  on  the  second  or  third  day. 
It  did  not  appear  that  the  injection  precipitated  death  in  any  case. 

It  is  recommended  by  some  authorities  not  to  inject  the  iron 
solution,  but  to  introduce  it  into  the  uterus  by  means  of  a  sponge 
or  other  form  of  swab,  which  is  either  withdrawn  after  being 

squeezed,  or  left  in  the  uterus  until  it  is  expelled.  The  method  of 
injection,  however,  appears  to  afford  the  surest  means  of  distributing 
the  styptic  over  the  whole  of  the  bleeding  surface. 

Other  liquids  have  been  used  for  introduction  into  the  uterus, 

either  by  means  of  swabs  or  by  injection,  in  order  to  act  as  powerful 
stimulants  to  contraction  by  their  contact  with  the  internal  surface, 

not  by  producing  coagula.  Among  these  are  tincture  of  iodine 

and  vinegar.  They  do  not  arrest  the  bleeding  with  so  much 

certainty  as  the  iron  solution,  but  vinegar  has  the  advantage  that 

it  is  generally  procurable  in  any  house,  if  the  iron  salt  is  not 
at  hand. 

Treatment  of  resulting  ancemia. — In  slight  cases  of  hemorrhage 

it  is  sufficient  to  give  liquid  nourishment  as  soon  as  possible. 

Beef  tea  or  fluid  meat,  with  plenty  of  salt,  answers  well,  since  it 

allows  water  and  saline  constituents  to  be  absorbed  quickly  and 

replenish  the  volume  of  the  blood.  It  is  well  also  to  give  a  dose 

of  opium  or  subcutaneous  injection  of  morphia,  in  order  to  quiet 

the  circulation,  and  relieve  the  nervous  irritability  which  results 
from  haemorrhage. 

In  graver  cases,  in  which  there  is  temporary  syncope,  failure  of 

pulse,  extreme  pallor,  vomiting,  or  great  restlessness,  the  chief 

indication  is  to  maintain  the  action  of  the  heart  and  avert  fatal 

syncope.    In  the  great  majority  of  cases  of  post-partum  hemorrhage 
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the  patients  recover  if  they  do  not  die  from  syncope  within  an  hour 

or  two.  Sometimes,  however,  it  appears  that  not  enough  blood- 
corpuscles  are  left  to  permanently  cany  on  respiration  or  maintain 
the  nutrition  of  the  heart.  Then,  although  the  pulse  may  improve 
for  a  time,  it  fails  again,  and  the  patient  dies  sometimes  after  a 
considerable  number  of  hours.  This  result  is  more  likely  if  there 

has  been  ante-partivm  haemorrhage,  for  then  the  loss  is  generally 
more  gradual,  and  a  patient  may  be  more  completely  drained  of 
blood  without  the  immediate  production  of  fatal  syncope. 

The  first  point  is  to  counteract  anaemia  of  the  brain  by  depressing 
the  head.  All  pillows  should  be  taken  away,  and  the  head  should 

not  be  raised  at  all  for  any  purpose,  such  as  the  giving  of  nourish- 
ment, till  it  is  certain  that  all  danger  has  passed  away.  It  is 

useful  also  to  raise  the  foot  of  the  bed  upon  blocks,  so  that  the 
head  may  be  lower  than  the  body.  Alcohol  should  be  avoided 

until  the  haemorrhage  is  arrested.  When  that  is  done,  brandy  may 
be  given,  if  the  patient  is  not  sick.  If  she  is  sick,  or  if  brandy 
does  not  suffice  to  revive  the  pulse,  subcutaneous  injections  of  ether 
should  be  given.  Twenty  minims  may  be  used  at  a  time,  and  the 
injections  repeated  as  required.  In  the  absence  of  ether,  brandy 
may  also  be  injected  subcutaneously. 

Auto-transfusion. — If  the  pulse  still  indicates  danger,  notwith- 
standing the  use  of  stimulants,  there  is  a  valuable  resource  in  a 

method  which  has  been  called  auto-transfusion.  This  consists  in 
bandaging  the  limbs,  so  as  to  save  a  larger  proportion  of  the  blood 
to  fill  the  heart  and  vessels  of  the  brain.  The  legs  should  be 
bandaged  from  the  feet  to  the  hips.  Esmarch's  elastic  bandage 
is  the  most  effective,  but,  in  its  absence,  a  calico  bandage,  firmly 
applied,  may  be  used.  The  arms  may  also  be  bandaged  in  the 
same  way.  The  bandages  may  be  allowed  to  remain  for  some 
hours,  until  the  patient  has  been  able  to  retain  nourishment  and  the 
pulse  has  revived. 

Transfusion  of  blood. — When  all  other  means  fail,  life  may 
sometimes  be  saved  by  transfusion  of  blood.  This  operation, 
however,  when  performed  by  any  of  the  methods  which  have  usually 
been  adopted,  involves  a  risk  of  killing  the  patient  through 
embolism  of  the  pulmonary  artery  instead  of  curing  her.  Patients 
sometimes  recover,  even  without  transfusion,  when  their  case  has 
appeared  almost  hopeless.  Hence  it  is  always  difficult  to  be  sure, 
m  cases  of  transfusion  recorded  as  successful,  whether  the  operation 
has  really  saved  the  life  of  the  patient.  It  is  probable  that,  in some  instances,  it  has  rather  increased  than  diminished  her  danger 
In  others,  again,  there  is  reason  to  believe  that  it  has  actually accelerated  death.  J 
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The  most  perfect  method  of  transfusion  theoretically  is  that 
recommended  by  Prof.  Schafer,*  as  the  result  of  the  investigation 
of  the  subject  made  by  him  in  1879  on  behalf  of  the  Obstetrical 
Society  of  London.  Prof.  Schafer  recommends  arterial  transfusion 
from  the  dorsalis  pedis  artery  of  the  donor  into  that  of  the  receiver. 
The  arteries  of  each  are  first  to  be  exposed  and  separated  from  the 
sheath  for  about  three-quarters  of  an  inch.  The  distal  ends  of  the 
exposed  portions  of  artery  in  both  are  then  to  be  tied,  ligatures 
are  to  be  placed  loosely  round  the  upper  ends  also,  and  these  upper 
ends  are  to  be  secured  by  spring  clips.  The  transfusion  apparatus 

itself  consists  simply  of  an  india-rubber  tube  having  a  glass 
cannula  at  each  end.  Each  cannula  has  a  tapering  bevelled 
extremity,  with  a  groove  near  the  end  to  hold  the  ligature.  Both 
arteries  are  to  be  divided  below  the  spring  clips,  and  one  cannula 
is  to  be  tied  into  the  artery  of  the  donor,  the  other  into  that  of 
the  receiver,  the  ends  of  both  being  directed  towards  the  heart. 
The  clips  are  then  to  be  opened  for  about  a  minute,  or  a  little 
longer  if  it  seems  desirable,  the  effect  on  the  pulse  of  the  donor 
and  receiver  being  watched  meanwhile.  Both  arteries  are  then 
to  be  tied  just  above  the  clips,  and  finally  the  cannula?  are  to  be 
cut  out  and  removed,  together  with  the  pieces  of  artery  into  which 
they  are  tied. 

The  advantages  of  arterial  transfusion  performed  after  this 
method  are  the  following  The  blood  transfused  is  oxygenated  ; 

the  flow  through  the  tube  being  rapid,  under  arterial  pressure, 

clotting  is  not  so  likely  as  in  transfusion  from  vein  to  vein  ;  if  any 

clots  are  formed,  they  produce  embolism  only  of  peripheral  vessels 

and  do  not  kill  the  patient  ;  and  the  arterial  tension  of  the  receiver 

is  more  immediately  raised  than  if  the  blood  had  first  to  make  its 

way  from  a  vein.  The  tendency  to  syncope  is  therefore  more 

quickly  averted. 

The  great  drawback  to  the  operation  is  that  it  is  a  somewhat 
serious  one  for  the  donor  as  well  as  the  receiver,  and  that,  since 

it  is  performed  on  the  foot,  it  requires  him  to  be  kept  quiet  in 

bed  afterwards.  Circumstances  often  will  not  allow  this.  Also 

in  a  restless  and  pulseless  patient,  not  under  the  influence  of  an 

ana3Sthetic,  the  dorsalis  pedis  artery  might  be  even  more  difficult  to 
dissect  out  than  a  superficial  vein. 

As  the  next  best  method,  Prof.  Schafer  recommends  direct 

transfusion  from  vein  to  vein  through  a  simple  elastic  tube.  The 

tube  and  glass  cannula?  are  the  same  as  in  the  former  case.  Both 

veins  are  to  be  exposed,  the  cannula  is  to  be  tied  into  the  vein  of 

the  donor,  but  only  held  in  that  of  the  receiver.  Blood  is  to  be 

*  Obstet.  Trans.  Vol.  XXI. 
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allowed  to  flow  for  about  three  minutes,  or  until  the  condition 

of  the  donor  or  that  of  the  receiver  shows  that  sufficient  has  been 
transfused. 

I  have  used  of  late  the  apparatus  shown  in  Fig.  221,  p.  698,  which 

is  a  modification  of  that  suggested  by  Prof.  Schafer  for  venous  trans- 
fusion. The  cannulae,  instead  of  being  glass  cannula?  which  have 

to  be  tied  into  the  veins,  are  tapering  silver  cannula?,  like  those  of 

Aveling's  apparatus.  The  receiving  cannula  is  shown  at  c, 

Fig.  221  ;  the  delivery  cannula  at  D.  The  former  has  a  round 

opening  at  the  end,  not  liable  to  be  closed  by  the  wall  of  the  vein 

falling  against  it.  The  bevelled  extremity  of  the  delivery  cannida,  d, 
is  easier  to  slip  into  the  empty  vein  of  the  patient.  The  terminals, 

A,  B,  fit  into  the  cannula?.  They  are  perfectly  smooth  inside,  and 
the  ends  are  made  as  thin  as  possible,  so  that,  when  they  are  fitted 
into  the  cannula?,  there  is  scarcely  any  projecting  rim  within  the 
lumen  of  the  tube,  either  on  the  side  of  the  elastic  tube  or  on  that 
of  the  cannula.  The  outside  of  the  terminal  is  grooved,  so  that  it 

is  readily  held  by  the  finger  and  thmub  to  insert  it  into  the 
cannula.  The  india-rubber  tube  should  not  be  more  than  five  or 

six  inches  long,  so  that  the  chance  of  clotting  may  be  diminished  as 
much  as  possible.  This  arrangement  has  certain  advantages 

compared  with  more  elaborate  instruments,  the  india-rubber  of 
which  is  apt  to  be  foimd  cracked  and  useless  when  required  for 
use  after  an  interval.  In  this  apparatus,  the  tube  can  be  renewed 

from  time  to  time  without  appreciable  cost,  or,  if  necessary,  it  can 
always  be  replaced  with  a  piece  of  ordinary  drainage  tube.  The 
whole  apparatus  occupies  scarcely  any  room,  and  may  without 
inconvenience  be  earned  constantly  in  the  obstetric  bag. 

Besides  the  transfusion  apparatus,  the  following  instruments 

are  recpiired  : — a  sharp  scalpel,  fine  dissecting  forceps,  a  pair  of 
sharp-pointed  scissors,  two  probes  or  aneurism  needles,  a  small 
director  for  guiding  the  cannula  into  the  vein,  if  necessary,  and 
sponges.  Two  assistants  are  required,  one  to  keep  the  patient's 
arm  steady,  one  to  hold  the  cannula  in  the  donor's  arm. 

Operation. — The  mode  of  procedure  shoidd  be  as  follows  : — Place 
the  tube,  with  the  cannula  attached, in  a  hot  solution  of  common  salt 
or  carbonate  of  soda  (gr.  lx.  ad.  Oj.).  When  the  tube  is  full,  and  all 
air  removed  from  it,  place  a  spring-clip  on  it  at  each  end  close  to  the 
terminal.  Take  the  left  arm  of  the  donor  and  the  right  arm  of  the 
patient,  and  choose  the  vein  in  each  which  is  most  prominent. 
Generally  the  median  basilic  will  answer  the  purpose.  Tie  tapes 
round  the  arm  of  the  patient,  first  above  and  then  below  the  vein  to 
be  opened.  Make  a  transverse  incision  over  the  vein,  and  prepare 
the  vein  by  exposing  a  portion  of  it,  and  passing  an  aneurism  needle 
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or  probe  underneath  it.  When  the  veins  are  empty,  especially  if there  is  much  superficial  fat,  finding  this  vein  is  the  most  difficult part  of  the  operation.  Then  tie  a  tape  round  the  arm  of  the  donor 
above  the  vein  which  is  to  be  opened.  Expose  the  vein  in  the  same 
way  as  that  of  the  patient,  and  pass  a  probe  underneath  it.  Now 
let  the  donor  sit  by  the  bedside,  and  place  his  arm  close  to  that  of 
the  patient,  the  fingers  pointing  in  the  same  direction.  Take  the 
delivery  cannula,  d,  out  of  the  saline  solution,  open  the  patient's vein  by  an  oblique  snip  with  sharp-pointed  scissors,  and  see  that  the 

Fig.  221. — The  Author's  transfusion  apparatus. 

cannula  slips  readily  into  it  toward  the  proximal  side  of  the  opening. 
Replace  the  cannula  in  the  saline  solution,  and  remove  the  tape 

above  the  opening  in  the  vein.  Now  take  the  transfusion-tube  with 

both  cannulse  attached,  open  the  donor's  vein  with  an  oblique  snip 
with  scissors,  and  slip  the  receiving  cannula,  c,  into  it,  toward  the 
distal  side  of  the  opening,  passing  it  gently  on  so  far  that  by  its 
conical  shape  it  fills  the  vein,  or  the  opening  in  the  vein,  and  does 

not  allow  blood  to  escape  by  the  side.  Let  an  •  assistant  hold  the 

cannula  in  place,  and  remove  the  spring-clips  from  the  tube,  keeping 

the  delivery  cannula  slightly  raised  above  the  donor's  vein,  so  that 
any  remnant  of  air  in  the  tube  may  be  expelled.  As  soon  as  blood 
begins  to  flow  from  the  delivery  cannula,  slip  the  cannula  into  the 

receiver's  vein  and  hold  it  there,  having  passed  it  in  far  enough  to 
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prevent  escape  of  blood  by  the  side  as  in  the  case  of  the  receiving 

cannula.  The  flow  will  be  aided  if  the  patient's  arm  is  raised 
slightly  above  the  level  of  the  shoulder. 

With  this  method  the  quantity  of  blood  transferred  cannot  be 

measured.  We  must  judge  when  to  conclude  the  operation  partly 
by  the  effect  on  the  pulses  of  donor  and  patient,  and  partly  by  time. 

I  have  found  about  five  or  six  minutes'  flow  to  be  sufficient.  The 
cannulse  are  then  withdrawn,  the  tapes  removed  from  the  amis,  and 
each  vein  is  closed  by  a  pad  and  bandage  as  after  venesection.  With 
this  apparatus,  as  with  others,  a  clot  is  liable  to  be  formed  in  the 
tube,  after  the  flow  has  proceeded  for  some  minutes.  But  it  remains 

in  the  tube  and  is  not  carried  into  the  patient's  circulation  to  pro- 
duce pulmonary  embolism,  as  it  is  when  any  form  of  pump  is  used. 

The  effect  is  only  to  arrest  the  flow.  If  it  is  desired  to  ascertain 

if  the  flow  is  still  going  on,  this  may  be  done  by  separating  for  a 
moment  the  terminal  from  the  delivery  cannula  (d). 

Transfusion  from  vein  to  vein  has  hitherto  generally  been  per- 
formed by  an  apparatus  in  which  the  operator  accelerates  the  flow 

of  blood  by  squeezing  a  bulb,  as  in  Aveling's  and  Koussel's  instru- 
ments. Although  successful  transfusions  have  been  performed  with 

these,  there  is  always  a  risk  that  clots  may  be  pumped  into  the 
circidation,  and  cause  pulmonary  embolism. 

Mediate  transfusion  of  blood. — The  plan  of  using  defibrinated  blood 
for  transfusion  is  a  tempting  one  on  account  of  its  facility.  It  has 
the  advantages  that  the  operation  for  the  donor  is  that  of  simple 
venesection  ;  that  the  blood  may  be  prepared  in  another  room,  so 
that,  if  the  donor  is  the  husband,  his  nerves  may  not  be  shaken  by 
the  sight  of  his  dying  wife  ;  and  that  there  is  no  need  for  any  hurry 
or  rapidity  of  procedure.  The  disadvantages,  however,  more  than 
counterbalance  these.  They  are  that  the  white  corpuscles  at  any 
rate  are  more  or  less  disintegrated  ;  that,  even  after  defibrination  for 
five  minutes,  other  small  clots  are  liable  to  be  formed  and  to 
produce  embolism  ;  that  the  same  result  may  be  caused  through 
clots  produced  in  the  patient's  blood  by  the  liberated  fibrin-ferment ; and,  finally,  that  septic  germs  may  be  introduced  with  the  blood. 
If,  however,  there  is  imminent  prospect  of  the  patient  dying,  and  if 
the  only  donor  to  be  obtained  is  too  agitated  and  unsteady  to  go through  the  operation  of  direct  transfusion,  mediate  transfusion  will 
give  a  chance  of  saving  the  patient. 

The  simplest  and  best  apparatus  to  use  is  the  delivery  cannula  (d) 
and  terminal  (b)  of  the  same  transfusion  apparatus  (Fig.  221)  con- 

nected by  a  piece  of  india-rubber  tube  about  three  feet  long  with  a 
large  glass  funnel.  The  procedure  should  be  as  follows  -—The 
tunnel  and  tube  are  immersed  in  saline  solution,  so  as  to  expel  all 
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air  from  the  tube,  and  a  spring  clip  is  placed  at  the  lower  end  of 

the  tube  close  to  the  terminal.  The  patient's  vein  is  exposed  and 
prepared  as  before.  The  donor  is  then  bled  to  about  twelve  or 
fourteen  ounces.  The  blood  is  received  in  a  bowl,  and  stirred 
gently  with  a  clean  fork  for  about  five  minutes.  It  is  then  filtered 
through  a  piece  of  muslin,  first  moistened  with  the  saline  solution, 
into  a  jug,  which  is  placed  in  a  basin  of  warm  water.  The  tube  is 

now  held  with  the  funnel  uppermost,  and  the  blood  poured  into  the 

funnel.  The  spring-clip  is  opened  till  blood  begins  to  appear  at 

the  cannula,  then  closed  again.  Next  the  patient's  vein  is  opened, 
the  cannula  slipped  into  it,  and  the  spring-clip  removed.  As  the 
blood  falls  in  the  funnel,  it  must  be  kept  replenished  from  the  jug, 
till  all  has  been  injected.  The  flow  is  accelerated  by  raising  the 

funnel.  To  prevent  the  injection  of  small  clots  formed  after  defibrina- 
tion, it  is  a  good  plan  to  place  a  small  piece  of  muslin  in  the  funnel, 

so  as  to  filter  the  blood  again  at  the  last  moment. 

Intra-venous  injection  of  saline  fluid. — The  plan  of  injecting  a 
saline  solution  into  the  veins  is  certainly  inferior  in  efficacy  to  trans- 

fusion of  blood.  It  is  of  value,  however,  in  some  cases  in  which  a 

donor  of  blood  cannot  be  obtained.  Such  injections  tend  to  coun- 
teract the  tendency  to  fatal  syncope  resulting  from  emptiness  of  the 

vessels,  but  not  the  failure  of  respiration  or  of  the  nutrition  of  the 

heart  from  lack  of  blood.  They  are  probably  useless  when  the 

patient  fails  again  after  being  at  first  revived  by  stimulants,  and  after 

being  able  to  absorb  fluid  from  the  stomach.  Even  when  used  at 

the  early  stage  they  have,  in  some  cases,  proved  to  be  of  temporary 

benefit  only.  The  saline  used  may  be  common  salt,  or  two  parts  of 

salt  mixed  with  one  part  of  bicarbonate  of  soda.  About  90  grains 

of  the  mixture  may  be  dissolved  in  each  pint  of  hot  water.  The 

solution  should  be  strained  through  muslin  or  filtered,  and  injected 

at  a  temperature  of  about  100°  F.  The  funnel  with  tube  and  can- 
nula is  the  best  apparatus  to  use,  exactly  as  for  defibrinated  blood. 

In  the  absence  of  this,  an  ordinary  syringe  may  be  used,  care  being 

taken  to  inject  as  slowly  as  possible.  Two  pints  or  more  of  the  saline 

fluid  may  be  used,  according  to  the  effect  produced  on  the  patient's 

ptdse.    In  some  cases  as  much  as  four  pints  have  been  injected. 

After-Treatment.—  After  transfusion,  or  in  cases  of  hemorrhage  of 

severity  just  short  of  that  demanding  transfusion,  great  care  
is  neces- 

sary in  giving  fluid  nourishment  frequently  and  in  very  smal
l 

quantities,  in  order  to  secure,  if  possible,  its  retention  
and  absorp- 

tion. At  first,  not  more  than  a  table-spoonful  should  be  given  at  a 

time  Fluid  meat  or  beef-tea  may  be  given  at  first,  milk  or  g
ruel  a 

little  later,  brandy  being  added  if  the  pulse  flags.  Th
e  head  must 

be  kept  low  until  all  danger  of  syncope  has  passed. 
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Secondary  puerperal  haemorrhage.— Secondary  puerperal 

hemorrhage  may  occur  at  any  time  within  the  puerperal  period, 

sometimes  even  several  weeks  after  delivery.  The  bleeding  may  he 

caused  by  detachment  of  thrombi  from  the  vessels  at  the  placental 

site,  or  the  blood  may  come  from  other  parts  of  the  mucous  mem- 
brane. The  hemorrhage  may  take  the  form  of  excessive  lochial 

discharge,  or  a  profuse  loss  may  come  on  unexpectedly. 

Causation. — Hemorrhage  may  arise  from  any  cause  producing 

active  or  passive  congestion  of  the  uterus.  Among  these  are  over- 

exertion, getting  iip  too  early,  mental  excitement,  inversion  of  the 

uterus,  laceration  and  inflammation  of  the  cervix,  retroflexion  of  the 

uterus,  retention  of  clots  within  the  uterus,  sometimes  merely  a 

relaxed  condition  of  uterus,  or  softened  congested  state  of  the  mucous 

membrane.  The  most  important  cause  of  all  is  the  retention  of  a 

piece  of  adherent  placenta  or  membranes.  This  cause  should  be 
suspected  as  probable  if,  after  a  normal  lochial  discharge  at  first,  a 
profuse  loss  comes  on  after  ten  or  fourteen  days.  Constitutional 
conditions,  such  as  albuminuria,  may  also  predispose  to  secondary 
hemorrhage. 

Treatment. — A  vaginal  examination  should  always  be  made,  and 
if  the  cervix  still  admits  the  finger,  and  the  loss  is  considerable, 
the  uterine  cavity  should  be  explored.  If  the  cervix  is  found 

closed,  and  the  loss  not  excessive,  the  patient  should  be  kept  per- 
fectly at  rest,  and  a  styptic,  such  as  the  liquid  extract  of  ergot  in 

half  drachm  or  drachm  closes,  or  tincture  of  cannabis  indica  in 

fifteen  minim  doses,  should  be  administered.  Any  retroflexion  of 
the  uterus  should  be  rectified  by  a  pessary. 

If  this  treatment  fails  to  arrest  the  loss,  or  if  the  bleeding  is 
excessive,  the  interior  of  the  uterus  should  be  explored,  the  cervix 

being  first  dilated  by  a  tent  if  necessary.  If  involution  has  pro- 
ceeded to  a  considerable  extent,  it  will  be  possible  to  reach  the  fundus 

without  introducing  more  than  the  index  finger  into  the  vagina, 
as  in  the  case  of  an  abortion  (see  pp.  364 — 368).  If  the  uterus  is 
still  large,  it  will  be  necessary  to  pass  the  half  hand  or  whole  hand 
into  the  vagina.  For  this  purpose,  an  anaesthetic  must  be  adminis- 

tered, if  necessary.  If  any  placenta  or  membrane  is  found  within,  it 
must  be  carefully  broken  down  by  the  finger  and  removed.  This 
will  generally  suffice  to  arrest  the  haemorrhage.  If  only  a  softened, 
congested  state  of  mucous  membrane  is  found,  the  uterine  cavity 
may  be  swabbed  with  strong  tincture  of  iodine,  introduced  up  to  the 
fundus  by  means  of  a  Playfair's  probe  or  uterine  sound  wrapped with  absorbent  cotton.  If  this  application  still  fails  to  arrest 
bleeding,  a  solution  of  perchloride  of  iron  may  be  used  as  in  the 
case  of  primary  postpartum  hemorrhage  (see  p.  692).   In  most  cases 
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application  of  the  iron  solution  by  a  swab  of  cotton  will  be  suffi- 
cient ;  but,  if  necessary,  it  may  be  injected  into  the  uterus.  If  the 

plan  of  injection  is  adopted,  a  large  gum-elastic  catheter  may  be 
attached  to  a  syringe  by  an  india-rubber  tube,  and  the  catheter 

passed  into  the  uterus.  If,  however,  the  cei-vix  is  still  wide,  the 
vulcanite  or  metal  tube /. may  be  used,  as  in  primary  post-partum 
hannorrhage.  It  is  essential  that  the  cervix  should  be  wide  enough 
to  allow  free  escape  of  the  solution.  A  still  safer  plan  is  to  inject 
only  by  hydrostatic  pressure,  by  means  of  a  funnel,  and  an  elastic 
tube  four  feet  long,  attached  to  the  catheteT.  In  either  case,  care 
should  be  taken  to  fill  the  tube,  so  far  as  possible,  with  the  fluid, 
and  so  avoid  the  injection  of  air. 



CHAPTER  XXXIX. 

PUERPERAL  FEVERS. 

The  nature  of  the  disease  known  as  puerperal  fever  has  been  the 

subject  of  much  controversy.  The  view  that  it  is  a  specific  zymotic 

disease,  analogous  to  small-pox  or  scarlatina,  but  liable  only  to  affect 

puerperal  women,  has  been  almost  universally  abandoned,  although 

this  view  is  still  maintained  by  Dr.  Fordyce  Barker  of  New  York. 

The  modern  view  is  that  the  affections  which  have  been  included 

under  the  title  of  puerperal  fever  or  metria  are  analogous  to  the 

febrile  disturbances  which  may  follow  surgical  wounds,  an?l  are  clue, 

for  the  most  part,  to  absorption  at  some  surface,  either  that  of  the 

placental  separation,  or  at  lacerations  of  the  cervix,  vagina,  perineum, 
or  vulva. 

That  puerperal  fever,  in  its  severe  forms,  is  a  highly  contagious 
disease  there  can  be  no  doubt.    This  is  proved  both  by  the  records 

of  lying-in  hospitals  and  by  those  of  private  practice.    In  conse- 
quence of  this  disease,  the  death-rate  of  some  lying-in  hospitals  has, 

over  a  considerable  interval,  been  as  high  as  15,  20,  or  even  30 

per  cent.    In  many  instances  such  hospitals  have  had  to  be  closed 
in  consequence  of  its  prevalence,  and  in  some,  when  the  closing  has 
been  too  long  deferred,  almost  every  puerperal  patient  has  died.  On 

the  other  hand,  recent  experience  in  lying-in  hospitals  has  shown 
that,  with  careful  use  of  modern  antiseptic  precautions  against  the 
possibility  of  contagion  being  conveyed,  mortality  may  be  as  low,  or 

almost  as  low,  hi  lying-in  hospitals  as  in  private  practice.  The 
contagious  character  of  puerperal  fever  is  equally  proved  in  private 
practice  by  the  unfortunate  instances  in  which  a  single  case  of  the 
disease  is  followed  by  a  series  of  severe  or  fatal  cases  among  the 
patients  attended  by  the  same  person,  a  series  arrested  only  by  his 
entirely  giving  up  midwifery  practice  for  some  time. 

The  chief  arguments  showing  that  pueqjeral  fever  is  not  a  specific 
zymotic  disease  are  the  following  :  (1)  The  symptoms  and  anato- 

mical lesions  of  the  disease  have  not  a  special  and  definite  character 
like  those  of  a  specific  zymotic  disease,  but  are  rather  analogous  to 
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those  of  septicaemia  or  pysemia  following  surgical  wounds.  (2)  A 
definite  local  cause,  such  as  the  decomposition  of  retained  placenta, 
may  give  rise  to  a  disease  indistinguishable  from  puerperal  fever 
due  to  conveyed  contagion,  and  having  the  same  anatomical  lesions. 
(3)  A  similar  condition  following  abortion  in  the  earlier  months 
gives  rise  to  a  febrile  disturbance  which  resembles  puerperal  fever, 
though  it  generally  differs  from  it  in  being  less  fatal.  (4)  Puerperal 
fever  may  be  originated  not  merely  by  contagion  conveyed  from 
other  puerperal  women,  but  by  various  kinds  of  septic  material, 

notably  by  post-mortem  poison.  This  was  specially  demonstrated 
by  Semelweiss,  who  showed  that  among  the  patients  in  the  lying-in 
hospital  at  Vienna  attended  by  students  who  at  the  same  time  were 

attending  the  dissecting  and  post-mortem  rooms  the  mortality  was  as 
much  as  10  per  cent.  Among  those  attended  hy  women  in  the 
same  institution  it  was  only  3  per  cent.  In  consequence  of  this 
evidence,  strict  rules  were  enforced  that  the  students  should  wash 
their  hands  with  disinfectants  and  not  merely  with  soap  and  water, 
and  a  great  reduction  of  mortality  was  thereby  obtained. 

Organisms  in  puerperal  fever. — Many  other  contagious 
diseases  having  been  proved  or  suspected  to  be  due  to  the  multi- 

plication in  the  blood  or  tissues  of  living  organisms,  it  might  be 
expected  that  the  same  would  be  found  to  be  true  of  the  contagious 
forms  of  puerperal  fever.  There  is  evidence  that  this  is  actually  the 
case.  The  ordinary  bacteria  which  are  the  chief  agents  in  the 

putrefaction  of  organic  fluids  do  not  live  and  multiply  in  the 
tissues.  They  are  usually  present  in  the  lochial  discharge,  and 
doubtless  tend  to  cause  suppuration  of  the  lacerations  in  the  genital 

canal,  which  would  heal  by  first  intention,  and  without  inflammation, 

if  they  could  be  kept  perfectly  aseptic.  The  organisms  found  in 

puerperal  fever  have  the  form  of  micrococci,  or  round  bodies,  either 

single,  or  united  in  chains  or  clusters.  These  are  found  mingled  with 

pus  cells  in  the  cellular  tissue  and  lymphatics.  They  constitute  a 

large  proportion  of  the  diphtheroid  deposits  sometimes  formed  upon 

lacerations  of  the  genital  canal.  They  are  abundant  in  the  purulent 

or  semipurulent  fluid  found  in  the  peritoneum,  and  have  been  seen 

also  in  exudations  in  the  pleura,  pericardium,  and  ventricles  of  the 

brain.  They  are  with  difficulty  discovered  in  the  blood  during  life, 

but  they  form  a  large  element  in  thrombi  in  the  vessels,  and  are 

found  in  the  Malpighian  bodies  of  the  kidneys.  They  have  been 

observed  also  in  the  urine.  * 

*  For  observations  on  the  organisms  of  puerperal  fever,  see  'Waldeyer,  Arch,  fiir 
Gyneek  Band  DDL;  Orth,  Virchow's  Archiv.  Band  LVHI. ;  Heiberg,  "Die  Puer- 

peralen  und  Pyremischen  Processe,"  Leipsig,  1873  ;  Dolcris,  "  La  Frtvre  puerperalc  et 
les  Organismes  Infi'rieure,"  1880;  C.  Braun,  Lehrb.  d.  gesammt.  Gynac,  Wien,  1881 ; 
Lomer,  American  Journ.  of  Obstet.,  July,  1S94. 
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The  organisms  observed  in  puerperal  fever  are  therefore  similar 

to  those  found  in  ordinary  septicaemia  and  pyaemia.  But  it  does 

not  follow,  from  the  similar  microscopical  appearance  of  the  organ- 

isms, that  they  really  belong  to  the  same  species  in  all  cases,  whether 

of  puerperal  fever  or  of  surgical  septicaemia.  Micrococci  exist  also  in 

diphtheria,  erysipelas,  pneumonia,  and  other  diseases.  They  have 
been  found  even  in  the  discharges  of  wounds  rimning  an  apparently 

aseptic  course  under  Listerian  dressings,  and  appear,  under  these  cir- 
cumstances, to  be  almost,  if  not  entirely,  innocuous.  Thus  there  is 

reason  to  believe  that  microccoci  indistinguishable  from  each  other  by 

microscopic  appearance  may  belong  to  different  species.  "Whether by  cultivation  or  other  methods  any  distinction  can  be  detected 

between  the  organisms  found  in  different  varieties  of  puerperal  fever, 
has  not  yet  been  fully  determined.  But  it  is  probable  that  in  some 
instances  they  may  be  organisms  the  germs  of  which  are  generally 

present  in  the  air,  and  in  others  may  be  derived  through  the  con- 

veyance of  some  special  contagion.* 
Not  only  may  organisms  of  different  species  present  a  similar 

microscopic  appearance,  but  the  same  species,  under  different  circum- 
stances, may  undergo  modifications  which  alter  its  influence  upon 

the  blood  and  the  tissues.  This  may  be  inferred  from  the  modifi- 
cation of  variola  into  vaccinia,  from  the  variation  in  the  virulence 

of  contagious  diseases  in  different  epidemics,  or  in  different  stages  of 
the  same  epidemic,  as  well  as  from  the  change  in  the  virulence  of 

the  organisms  of  certain  diseases  which  has  been  produced  experi- 
mentally by  cultivation  in  different  fluids. 

Organisms,  in  puerperal  fever  as  in  other  diseases,  may  produce 

their  effect  in  three  ways  : — -(1),  by  producing  in  their  growth  some 
substance  which  has  a  poisonous  effect ;  (2),  by  consuming  oxygen 
or  other  materials  required  by  the  body  ;  and  (3),  mechanically,  by 
forming  plugs  which  block  small  vessels  or  lymphatics.  It  is  pro- 

bable that,  in  most  cases,  all  the  modes  of  action  are  combined. 

Nature  of  the  Disease.— The  theory  as  to  the  true  nature  of 
puerperal  fever  might  be  reduced  to  considerable  simplicity  by 
assuming  that  it  is  identical  with  surgical  septicaemia,  modified  only 
by  the  condition  of  the  blood  which  exists  in  the  puerperal  woman. 
This  view  is  generally  maintained  by  continental  authorities  and  by 
sonic  in  this  country.  There  is,  however,  strong  evidence  that  a 
disease  which  cannot  be  distinguished  from  other  forms  of  puerperal 
fever  may  be  originated  by  the  conveyance  of  contagion  from  certain 
zymotic  diseases,  especially  erysipelas  and  scarlatina.  Accordingly. 

•  According  to  Pasteur,  it  is  shown  by  cultivations  that  the  micrococci  found  in puerperal  fever  are  of  different  species,  although  the  chain-like  form  is  the commonest. z  z 
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the  view  is  accepted  by  many,  probably  by  tbe  majority,  in  this 
country,  that  these  diseases  may  give  rise  to  puerperal  fever. 

Relation  of  erysipelas  to  puerperal  fever. — First  it  is  to  be  noted,  that 
the  puerperal  woman  appears  to  have  a  special  liability  to  be  attacked 
by  erysipelas,  as  by  other  zymotic  diseases,  within  the  first  week 
after  delivery,  and  especially  within  the  first  three  days.  In  some 
cases,  but  not  in  all,  the  erysipelatous  rash  commences  at  some 
wound  in  the  genital  canal,  as  .for  instance  at  a  ruptured  perineum. 
In  most  cases,  there  are  symptoms  of  more  or  less  inflammation  of 
the  pelvic  organs  and  peritoneum,  namely,  tenderness  of  the  uterus 
and  tenderness  and  distension  of  the  abdomen.  The  disease  is  a 

dangerous  one,  the  mortality  being  similar  to  that  of  puerperal  fever. 
The  evidence  that  erysipelas  may  give  rise  to  a  disease  not  dis- 

tinguishable from  ordinary  puerperal  fever  is  the  following.  Many 
instances  are  recorded  in  which  practitioners,  while  attending  patients 
suffering  from  erysipelas,  especially  from  phlegmonous  erysipelas, 

have  had  in  their  practice  a  series  of  cases  of  severe  or  fatal  puer- 
peral fever.  Puerperal  fever  has  also  been  observed  to  occur  after 

exposure  to  the  contagion  of  erysipelas  in  other  ways,  as  when  there 
has  been  a  case  of  the  disease  in  the  same  house,  or  when  the  woman 

has  been  nursing  a  patient  suffering  from  it.  Out  of  354  cases  of 

puerperal  pyrexia,  reported  to  the  Collective  Investigation  Com- 
mittee of  the  British  Medical  Association,*  seventeen  cases,  not  show- 

ing the  symptoms  of  erysipelas,  were  ascribed  to  contagion  from  the 
disease,  besides  others  in  which  such  a  connection  was  possible. 
That  the  connection  was  not  merely  a  coincidence,  but  that  a  causal 

relation  really  existed,  appears  to  be  shown  by  the  fact  that,  both  in 
these  cases  and  in  those  ascribed  to  contagion  from  scarlatina,  the 

mortality  was  greatly  above  the  average.  In  cases  ascribed  to  the 

contagion  of  erysipelas,  it  was  70-6  per  cent.,  while  for  the  whole 

number  of  cases  it  was  only  47*7  per  cent.,  and  for  those  classified 

as  probably  autogenetic,  only  37-7  per  cent. 
Still  more  conclusive  evidence  may  be  derived  from  hospital  ex- 

perience. When  a  lying-in  ward  has  existed  in  a  general  hospital, 

the  association  of  erysipelas  with  puerperal  fever  has  been  repeatedly 

observed.  Thus  it  is  recorded  by  Dr.  Playfair,f  that,  at  King's 

College  Hospital,  the  latter  proved  fatal  in  direct  proportion  to  the 

prevalence  of  the  former  in  the  surgical  wards.  A  striking  example, 

which  occurred  at  the  Botunda  Hospital,  Dublin,  has  been  recorded 

by  Dr.  AtthilLJ  A  patient  suffering  from  erysipelas  was  admitted 

at  a  time  when  the  hospital  had  been  quite  free  from  any  puerperal 

•  See  "Report  on  Puerperal  Pyrexia"  by  the  Author,  Collective  Investigation Eecord,  Vol.  EL 
+  Science  and  Practice  of  Midwifery,  Part  V.  Chap.  V. 
X  Medical  Press  and  Circular,  April,  1877. 
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septicaemia.  Although  the  patient  was  removed  the  next  clay,  of 

the  next  ten  patients  delivered,  nine  suffered  from  puerperal  periton- 

itis. Again,  a  few  cases  have  been  recorded  in  which,  when  the 

mother  has  suffered  from  puerperal  fever,  the  child  has  been  affected 

by  erysipelas,  commencing  from  the  surface  of  separation  of  the 

funis,  or  from  an  abrasion  of  the  scalp  produced  by  forceps. 

This  sequence  suggests  the  possibility  that  the  zymotic  poison, 

modified  in  the  puerperal  woman,  may  again  reproduce  the  original 

zymotic  disease  in  another  person.  It  is  open,  however,  to  the 

interpretation  that  both  may  have  derived  the  infection  from  the 

same  source.  A  curious  case,  possibly  bearing  on  this  point,  was 

reported  to  the  Collective  Investigation  Committee.  A  woman  had 

nursed  patients  suffering  from  scarlatina  three  months  before  delivery. 

She  was  attacked  by  puerperal  peritonitis  on  the  fourth  clay,  and 

suffered  from  acute  pains  in  the  joints,  resembling  acute  rheumatism. 

She  died  on  the  eighth  day.  The  child,  which  was  at  the  breast  till 

the  fifth  day,  was  attacked  by  scarlatina  two  clays  after  the  mother's death.    No  other  source  of  scarlatinal  infection  could  be  traced. 

Relation  of  scarlatina  to  puerperal  fever. — That  erysipelas  has  a 
special  relation  to  puerperal  fever  is  generally  admitted  even  by 
those  continental  authorities  who  regard  all  puerperal  fever  as 
identical  with  surgical  septicaemia,  and  deny  that  it  can  ever  be  due 
to  the  contagion  of  scarlatina.  But  if  one  zymotic  disease  has  such 
a  special  relation,  there  can  be  no  difference  of  principle  in  admitting 
that  others  may  have  a  relation  also. 

In  the  first  place  undoubted  scarlatina  in  the  puerperal  woman 
has  certain  peculiarities.  During  pregnancy  there  appears  to  be  a 
peculiar  resistance  to  the  outbreak  of  the  disease,  but  during  the 

first  week  after  delivery  a  peculiar  liability  to  it.  Thus  Olshausen  * 
found  only  7  cases  recorded  of  scarlatina  during  pregnancy,  but 
134  of  scarlatina  within  one  week  after  delivery.  The  sore  throat 
is  almost  always  slight,  but  the  mortality  of  the  disease  is  much 

greater  than  that  of  scarlatina  in  general.  In  34  cases  observed  by 

McClintock,  the  mortality  was  29-7  per  cent.  Out  of  134  recorded 
cases  collected  by  Olshausen  it  was  still  higher,  namely  48  per  cent. 
In  13  cases  recorded  in  the  Collective  Investigation  Eecord,  it  was 

30-7  per  cent.  In  all  but  two  of  these  13  cases  some  local  inflam- 
mation of  pelvis  or  peritoneum  was  noted,  and  in  all  the  fatal  cases 

the  abdomen  became  distended.  In  four  of  the  13  cases  the  lochial 
discharge  was  scanty,  and  in  five  it  was  offensive.  Thus  some  of 
the  symptoms  usual  in  ordinary  puerperal  septicaemia  are  present 
in  many  cases  of  undoubted  scarlatina.  The  frequent  outbreak  of 
the  disease  about  the  second  or  third  clay,  the  same  time  as  that  at 

*  "  Puerperal  Scarlatina,"  Obstetrical  Journal',  Vol.  IV. Z  z  2 
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which  ordinary  puerperal  .septicaemia  mort  frequency  appears,  may 
be  explained  on  the  ground  that  contagion  is  generally  conveyed 
during  labour,  and  that  the  incubation  is  short.  But  some  cases  of 
puerperal  scarlatina  have  been  observed  in  small  villages,  where 
there  appeared  to  be  no  possibility  of  contagion  at  the  time.  Again, 
•women  who  had  nursed  their  children  in  scarlatina  weeks  or 
months  before  deliver}-,  have  been  attacked  by  the  disease  about 
the  third  day  after  delivery.  It  has  been  supposed,  therefore,  by 
some  that  the  incubation  may  be  prolonged,  even  for  months,  in 
pregnancy,  and  that  the  outbreak  may  be  determined  by  the 
influence  of  the  puerperal  state. 

Again,  cases  occur  in  which,  associated  with  the  symptoms  of 
inflammation  in  pelvis  and  peritoneum  usual  in  puerperal  septicaemia 
or  sometimes  without  them,  there  is  a  scarlet  rash,  either  general  or 
in  limited  blotches,  but  with  little  or  no  sore  throat,  or  characteristic 
condition  of  tongue.  In  the  Collective  Investigation  Record  are 
Teported  eight  such  cases  in  which  the  rash  was  general,  six  in  which 
it  occurred  in  limited  blotches.  It  is  almost  impossible  to  say 
whether  these  cases  should  be  classed  as  puerperal  scarlatina  or 

puerperal  septicaemia. 
The  direct  evidence  that  scarlatina  may  give  rise  to  a  disease  not 

<listinguishable  from  puerperal  septicaemia  consists  in  the  fact  that 

apparent  puerperal  septicaemia  has  often  been  observed  to  occur  after 

exposure  to  the  contagion  of  that  disease,  or  when  the  accoucheur  is 
attending  cases  of  scarlatina.  Out  of  68  cases  of  puerperal  pyrexia 

observed  by  Braxton  Hicks*  in  private  practice,  there  were  20  of 
actual  scarlatina,  and  17  others  in  which  there  might  have  been 

contagion  from  that  disease,  either  through  the  mediimi  of  the 
accoucheur  or  in  other  ways. 

In  the  354  cases  of  puerperal  pyrexia  reported  to  the  Collective 

Investigation  Committee,  there  were  24  ascribed  to  the  contagion  of 

scarlatina,  besides  15  others  in  which  such  a  contagion  was  a 

possibility,  not  including  cases  of  actual  scarlatina,  nor  those  which 

showed  doubtful  rashes.  As  in  the  case  of  those  ascribed  to  the 

contagion  of  erysipelas,  there  is  evidence  that  the  association  was  not 

merely  a  coincidence  in  the  fact  that  the  mortality  of  the  group  is 
much  above  the  average,  namely,  64  per  cent. 

The  following  instance  derived  from  a  lying-in  hospital  is  closely 

analogous  to  the  one  previously  mentioned  (see  p.  696),  in  which 

the  source  of  infection  was  a  case  of  erysipelas.  On  May  16th, 

1875,  a  patient  died  of  scarlatina  in  the  Rotunda  Hospital,  DuUin, 

having  suffered  from  the  disease  a  few  days  before  she  died.  The 

sanitary  condition 'of  the  hospital  was  previously  good,  but,  on  the 
*  Obstct.  Trans.  Vol.  XII. 
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17th,  there  were  two  deaths  from  puerperal  fever.  There  w
as 

another  on  the  20th,  another  on  the  23rd,  another  on  the  24th, 

another  on  the  25th,  another  on  the  27th,  another  on  the  28th,  and 
another  on  June  3rd. 

A  case  recorded  by  E,  Barnes*  appears  also  to  afford  strong 

evidence  of  the  origin  of  a  disease  resembling  puerperal  septicaemia 

from  scarlatina.  A  lady,  living  in  an  isolated  house  in  the  country 

under  the  best  hygienic  conditions,  was  seized  with  fever  five  or  six 

days  after  delivery  and  died,  the  nature  of  the  fever  not  being 

revealed  by  any  pathognomonic  sign.  The  medical  attendant  had 

seen  no  zymotic  case  for  months,  but  it  was  found  that  the  nurse 

had  brought  an  infant  from  the  village,  three  miles  distant,  to  the 

lady  to  draw  her  breasts.  There  was  scarlatina  in  the  house  from 

which  the  child  was  brought.  After  the  lady's  death,  her  sister, 
who  had  been  nursing  her,  went  home  to  London.  Soon  after,  two 

of  this  sister's  cliildren  sickened  with  scarlatina. 
It  has  been  held  by  some  authorities  who  regard  all  puerperal 

fever  as  identical  with  surgical  septicaemia,  that  puerperal  septi- 
caemia may  indeed  be  produced  by  a  zymotic  disease,  but  not  by  the 

contagion  of  the  zymotic  disease  as  such.  What  really  takes  place, 

they  consider,  is  a  septic  infection  due  to  changes  produced  by  de- 
composition in  some  product  of  the  zymotic  disease,  as  for  instance, 

in  an  ichorous  discharge  in  erysipelatoid  cellulitis,  or  a  slough  in  the 
throat  in  scarlatina. 

This  is  a  point  on  which  further  proof  is  desirable.  The  follow- 
ing considerations,  however,  appear  to  tell  against  this  view.  Cases 

of  apparent  infection  from  zymotic  diseases  occur  when  there  has 
been  no  discharge  liable  to  decompose.  Thus  puerperal  fever  is 

ascribed  to  contagion  from  simple  facial  erysipelas,  though  phleg- 
monous erysipelas  appears  to  be  more  likely  to  produce  it.  The 

same  is  true  of  scarlatina.  Thus,  in  the  Guy's  Hospital  Charity,  a 
child  convalescent  from  scarlatina  and  in  the  stage  of  desquamation 
was  placed  in  the  same  bed  with  a  puerperal  woman.  The  woman 
died  with  symptoms  of  puerperal  peritonitis.  Again,  it  has  been 
the  general  impression  that  cases  due  to  zymotic  contagion  are  much 
more  fatal  than  those  due  to  an  ordinary  septic  poison,  and  this  is 
brought  out  as  a  fact  by  the  Collective  Investigation.  The  mortality 

of  the  group  ascribed  to  the  contagion  of  erysipelas  is  70-6  per  cent., 
that  ascribed  to  the  contagion  of  scarlatina  64  per  cent.,  while 

that  of  the  autogenetic  group  is  only  37  "7  per  cent.  This  result 
would  seem  to  indicate  that  the  danger  must  lie  rather  in  the 
zymotic  poison  itself  than  in  any  accidental  decomposition  of  its 
products. 

1  Obstetric  Medicine  and  Surgery,  Vol.  II.,  p.  474. 
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The  reasons  then,  besides  the  direct  evidence  of  sequence,  for  be- 
lieving it  possible  that  a  disease  in  the  puerperal  woman  not  having 

the  characteristic  symptoms  of  a  zymotic  disease,  but  resembling 
puerperal  septicaemia,  may  really  be  of  zymotic  origin,  are  the  fol- 

lowing : — (1.)  Even  apart  from  the  puerperal  state,  cases  of  zymotic 
disease  occur  in  which  the  rash  or  other  characteristic  signs  are  not 
developed.  Thus  variola  may  kill  without  the  development  of  the 
characteristic  eruption.  So,  when  a  family  of  children  is  affected  by 
scarlatina,  there  may  be  c  ases  in  which  the  rash  or  the  sore  throat,  or 
even  both,  are  wanting.  (2.)  In  undoubted  cases  both  of  puerperal 
scarlatina  and  puerperal  erysipelas,  symptoms  of  inflammation  of  the 
peritoneum  and  in  the  pelvis  are  common.  (3.)  Undoubted  scarlatina 
is  so  modified  in  the  puerperal  woman  that,  while  the  mortality  is 

very  high,  the  sore  throat  is  almost  always  slight.  (4. )  Cases  of  puer- 
peral pyrexia  occur,  often  severe  or  fatal,  in  which  sore  throat  is  absent 

or  very  slight,  and  rash  so  little  defined  that  it  is  difficult  to  decide 
whether  the  disease  should  be  reckoned  as  scarlatina  or  not.  In 

these  cases  symptoms  of  inflammation  of  the  peritoneum  and  in  the 
pelvis  are  often  marked. 

Assuming  this  possibility,  there  is  the  further  question  whether 
the  zymotic  poison  itself  affects  the  pelvic  organs  and  peritoneum, 
or  whether  it  only  increases  the  liability  to  septic  inflammation,  so 
that  the  result  is  a  zymotic  disease  complicated  by  septic  infection. 
This  is  another  point  as  to  which  further  research  is  desirable. 
But  one  circumstance  brought  out  by  the  Collective  Investigation 
appears  to  bear  upon  the  question,  if  the  result  is  confirmed  by 
other  observations.  This  is  that  a  puerperal  woman  who  receives 

infection  from  a  zymotic  disease  appears  to  be  in  less  danger  when 
the  ordinary  signs  of  the  disease  are  manifested  than  when  they  are 

not.  Thus,  in  erysipelas  the  mortality  was  37*5  per  cent.  ;  in  cases 

ascribed  to  the  contagion  of  erysipelas,  but  without  rash,  83-3  per 
cent.  In  scarlatina  the  mortality  was  30  -7  per  cent.  ;  in  cases 
ascribed  to  the  contagion  of  scarlatina,  but  without  definite  symptoms 

of  the  disease,  64  per  cent.  Now,  if  there  were  simply  a  zymotic 

disease  promoting  the  liability  to  septic  infection,  it  might  be 

expected  that  the  septic  infection  would  be  more  probable,  the  more 

developed  was  the  zymotic  disease.  If,  however,  the  stress  of  the 

zymotic  poison  in  some  cases  falls  chiefly  upon  the  pelvis  and 

peritoneum,  whether  from  the  contagion  being  communicated  through 

the  genital  canal,  or  for  any  other  reason,  it  is  readily  conceivable 

that,  in  these  cases,  the  mortality  may  be  higher,  and  yet  the 

ordinary  symptoms  of  the  disease  not  developed. 

Other  zymotic  diseases.— But  little  part  has  been  ascribed  to  other 

zymotic  diseases  than  erysipelas  and  scarlatina  in  the  causation  of 
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puerperal  fever,  but  a  few  cases  of  apparent  puerperal  septicaemia 

have  been  recorded  as  occurring  after  exposure  to  the  contagion  of 

enteric  fever,  diphtheria,  small-pox,  or  measles,  or  as  a  complication 

of  pneumonia.  A  connection  with  typhus  fever  is  not  often  now 

observed,  but  it  was  noted  by  Dr.  Collins  that  an  outbreak  of  puer- 

peral fever  followed,  on  each  occasion,  the  introduction  of  a  case  of 

typhus  fever  into  the  Rotunda  Hospital,  Dublin.  Deposits  resem- 
bling those  of  diphtheria  in  the  genital  canal  and  sometimes  in  the 

throat  have  been  observed  in  puerperal  septicaemia,  especially  when 

prevalent  in  lying-in  hospitals,  but  these  do  not  appear  to  be 

associated  with  diphtheria  in  non-puerperal  patients.  Measles 

sometimes  occurs  in  puerperal  patients,  and  generally  rims  a  favour- 
able course.  Enteric  fever  also  occurs.  Small-pox  is  more  fatal 

than  usual  when  it  affects  a  pregnant  or  puerperal  patient.  In  the 
former  case  it  generally  leads  to  premature  delivery.  In  a  few  cases 
puerperal  fever  has  been  ascribed  to  the  poison  of  gonorrhoea. 

The  probable  conclusion  therefore  is  that  the  affections  which 
have  been  included  under  the  title  of  puerperal  fever,  though  they 
have  a  common  element  hi  the  reception  of  some  poison,  cannot  be 
reduced  to  a  uniform  pathology,  but  are  various  in  their  nature 
and  origin.  According  to  the  new  nomenclature  of  the  Royal 
College  of  Physicians  of  London,  the  title  puerperal  fever  is  to  be 
discarded,  and  the  diseases  are  to  be  classed  according  to  their  most 
prominent  character  as  puerperal  peritonitis,  puerperal  cellulitis, 
puerperal  septicaemia,  puerperal  pyaemia,  and  the  like.  No  line  of 
demarcation  can  be  drawn  between  transient  febrile  attacks,  resulting 

from  slight  degrees  of  septic  absorption,  and  the  most  virulent  and 
fatal  forms  of  septicaemia. 

Varieties  of  puerperal  fevers. — Infection  from  decomposed 
or  septic  material  may  occur  either  by  absorption  of  chemical  pro- 

ducts of  decomposition  which  have  a  poisonous  effect,  or  by  the 
entrance  of  organisms  into  the  tissues  or  into  the  blood,  and  their 

multiplication  there.  In  the  first  case,  if  the  source  of  poison  is 
removed,  the  animal  cpiickly  recovers  from  its  effects,  if  an  almost 
immediately  fatal  dose  has  not  been  absorbed.  In  the  second  case, 
multiplication  is  likely  to  go  on  notwithstanding  the  removal  of  the 
source  of  infection.  The  body  has,  however,  a  certain  power  of 
resisting  the  growth  of  parasitic  organisms.  In  experiments  on 
animals,  it  has  been  found  that  the  effect  of  septic  fluid  containing 
organisms  injected  into  the  blood  is  generally  transient  unless  the 
quantity  injected  is  considerable.  A  smaller  quantity  injected  into 
the  cellular  tissue  may  prove  ultimately  fatal,  since  the  organisms 
multiply  in  the  celhdar  tissue,  and  thence  supply  poison  continuously 
to  the  blood  and  lymphatics. 
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Endogenetic  toxcemia,  septic  intoxication,  and  septic  infection. — The 
most  essential  division  therefore  of  puerperal  fever  is  into  three 
main  classes.  (1.)  Endogenetic  toxaemia,  in  which  noxious  material 
is  produced  in  excess  in  the  blood  itself,  or  retained  in  it  through 
deficient  action  of  the  organs  of  excretion;  (2.)  septic  intoxication 
or  sapraemia,  in  which  a  chemical  poison  only  is  absorbed ;  (3.)  septic 
infection,  in  which  organisms  multiply  in  the  tissues,  or  in  the 
blood,  or  in  both.  The  slightest  degree  of  septic  intoxication  is 
seen  when  woimded  surfaces  suppurate  and  become  inflamed  in 
consequence  of  the  presence  of  the  ordinary  bacteria  of  decomposi- 

tion on  the  surface,  not  within  the  tissues.  More  severe  forms  may 

arise  when  foul-smelling  material  is  produced  by  decomposition  of 
retained  placenta  or  clots,  or  of  the  lochial  discharge. 

In  septic  infection  the  organisms  may  either  be  of  a  kind  whose 
germs  are  generally  or  commonly  present  in  the  air,  not  indeed  the 

ordinary  bacteria  of  putrefaction,  but  micrococci  which  may  co-exist 
with  them  in  putrefying  fluids  ;  or  they  may  be  derived  from  some 
special  source  of  infection.  Such  sources  may  be  other  cases  of 
puerperal  septicaemia,  septic  discharges  from  wounds,  surgical 

septicaemia  or  pyaemia,  post-mortem  poison  from  autopsies  of 
patients  who  have  died  from  diffuse  inflammation  such  as  peritonitis, 
and  zymotic  diseases.  There  may  be  also  special  germs  present  in 
the  air  of  certain  houses  or  localities,  as  for  instance  from  the  effect 
of  defective  drains  or  other  insanitary  conditions.  The  septic 

infection  may  be  limited  to  a  special  tract  of  tissue  and  produce  in- 
flammation there,  or  the  organisms  may  multiply  in  the  blood  and 

so  constitute  septicaemia  proper.  Pyaemia  is  produced  if  they  form 
foci  of  inflammation  in  distant  parts. 

It  is  probable  that,  besides  these  three  main  varieties,  there  may 
be  a  fourth  variety  of  traumatic  fever,  of  a  simpler  and  slighter  kind, 

in  the  puerperal  woman,  as  there  may  be  in  the  case  of  wounds 

which  rim  an  aseptic  course.  This  occurs  when  constitutional 

irritation  is  set  up  by  some  substance  produced  by  physiological 

processes  in  damaged  or  woimded  tissues,  even  when  preserved  from 

any  septic  influence.  This  may  be  regarded  as  a  variety  of  the 

first  class,  that  of  endogenetic  toxaemia.  The  pyrexia  which 

follows  difficult  labour  may  be  due  in  part  or  in  whole  to  such  a 

cause.  But  in  the  puerperal  woman,  since  it  is  impossible  to  main- 

tain such  perfect  antiseptic  precautions  as  in  ordinary  surgical 

operations,  it  is  never  possible  to  be  sure  that  septic  processes,  either 

without  or  within  the  tissues,  do  not  form  some  element  in  the  case. 

Septic  intoxication  and  septic  infection  also  cannot  generally  be 

practically  distinguished.  Sometimes,  indeed,  when  decomposed 

material  has  been  removed  from  the  uterus,  especially  retained 
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hours,  and  it  may  then  be  inferred  with  probability  that  nothing 

beyond  septic  intoxication  existed. 

Autogenetic  and  heterogenetic  forms.— A  more  practically  useful 

classification,  therefore,  is  to  divide  puerperal  fevers  into  two  great 

classes,  namely,  the  autogenetic  and  heterogenetic  forms,  the  former 

including  those  cases  in  which  the  poison  is  produced  within  the  body, 

the  latter  those  in  which  it  is  due  to  special  contagion.  It  must 

be  remembered,  however,  that,  even  in  autogenetic  forms,  the  poison 

is  generally  produced  by  germs  received  from  the  air  or  in  some 

way  from  outside,  and  therefore  that  the  sanitary  condition  of  the 

house  or  locality  may  have  a  great  influence. 

Site  of  absorption.— -The  site  of  absorption  may  be  the  uterine 

surface,  especially  the  placental  site,  or  lacerations  of  the ,  cervix, 

vagina,  vulva,  and  perineum.  Lacerations  near  the  outlet  are  pro- 
bably the  most  likely  sites,  since  the  lochial  discharge  is  there  more 

exposed  to  the  air  and  so  more  likely  to  be  decomposed.  A  lace- 
rated perineum  is  the  most  likely  of  all,  since  the  discharge  must 

rim  over  it.  Probably  the  main  reason  why  primiparse  are  so  much 

more  liable  to  puerperal  septicaemia  is  that,  in  them,  some  lacera- 
tion of  the  vaginal  outlet  is  inevitable,  and  more  extensive  lacera- 
tion is  common.  During  and  even  before  labour  infection  may  be 

conveyed  to  the  cervix  or  vagina  through  some  slight  abrasion  made 
by  digital  examination. 

Causation  in  the  autogenetic  form. — JEndogenetic  Toxe- 
mia.— The  first  possible  internal  source  of  poison  is  the  blood 

itself.  Owing  to  the  rapid  absorption  accompanying  the  involution 
of  the  uterus  a  large  cjuantity  of  effete  material  is  poured  into  the 
blood,  to  be  disposed  of  by  the  excretory  organs.  This  must  be  the 
reason  why,  in  the  puerperal  state,  there  is  such  a  proneness  to  the 
outbreak  both  of  septicemia  and  zymotic  diseases.  This  proneness 
is  much  more  marked  at  the  full  term  of  pregnancy  than  in  the 
earlier  months,  the  uterus  then  having  attained  a  greater  size. 
Decomposition  of  retained  placenta  after  an  abortion,  though  it 
often  leads  to  febrile  disturbance  and  local  inflammation,  yet  is 
much  more  rarely  followed  by  fatal  septicaemia  than  the  same  con- 

dition after  full-term  delivery.  Excessive  muscular  exertion  and 
expenditure  of  nerve  energy  also  induces  a  peculiar  state  of  blood, 
more  prone  than  usual  to  septic  processes,  as  has  been  noticed  in 
the  cases  of  hunted  animals  and  overdriven  cattle.  It  is  probably 
due  to  the  waste  products  formed.  This  cause  will  operate  after 
prolonged  or  difficult  labour. 

If  there  is  any  deficiency  in  the  excretory  organs,  effete  materials 
are  likely  to  accumulate  in  the  blood.    The  blood  becomes  yet 
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more  susceptible  than  usual  to  the  action  of  any  ferment,  and  pos- 
sibly lebrile  disturbance  may  arise  even  without  any  infection  from without.  Thus  it  lias  been  observed  that  diseases  and  even  func- 
tional disturbances  of  the  kidneys  and  liver  predispose  to  puerperal 

septicaemia.  It  is  probable  that  endogenetic  toxaemia  is  rarely,  if 
ever,  the  sole  element  in  the  case,  but  aids  the  operation  of  the other  causes  about  to  be  mentioned. 

Effects  of  difficult  labour. — If  tissues  are  severely  damaged,  as  by 
bruising  or  prolonged  pressure,  they  lose  more  or  less  their  facvdty 
of  resisting  the  multiplication  of  organisms  within  them.  Hence 
after  difficult  instrumental  delivery,  or  too  prolonged  unassisted 
labour,  the  tissues  are  apt  to  be  infected  even  by  germs  which 
are  commonly  present  in  the  air.  In  this  way  may  be  produced 
sloughing  of  the  tissues  or  septic  inflammation,  from  which  infection 
may  proceed  to  the  lymphatics,  the  peritoneum,  and  the  blood. 
Thus  difficult  labour  may  be  followed  by  peritonitis  similar  to  that 
resulting  from  conveyed  contagion.  Whether  this  form  of  puerperal 
fever  is  contagious  at  all  has  not  been  positively  proved,  but  it  is 
probably  less  so  than  those  forms  which  are  themselves  derived  from 
contagion.  The  proneness  to  the  reception  of  any  conveyed  con- 

tagion is  doubtless  also  increased  by  bruising  of  the  tissues. 
Out  of  354  cases  of  puerperal  pyrexia,  reported  to  the  Collective 

Investigation  Committee,  of  which  241  could  be  classified  according 
to  causation,  18  were  ascribed  to  the  effects  of  difficult  labour. 

Mere  delivery  by  forceps  is  not  here  regarded  as  constituting  difficult 
labour.  The  mortality  of  the  group  is  50  per  cent.  In  three  of 
the  cases  there  was  a  rash  which  might  raise  the  suspicion  of  some 
zymotic  infection. 

Decomposition  of  retained  placenta,  clots,  or  lochial  discharge. — 
Cases  due  to  this  cause  form  the  most  characteristic  group  of  the 
autogenetic  class.  The  true  nature  of  the  case  is  often  proved  by 

rapid  improvement  following  the  removal  or  expulsion  of  the  putrid 

material.  An  offensive  lochial  discharge  does  not  in  itself  neces- 
sarily prove  autogenetic  origin,  for  it  may  be  secondary  to  the  con- 

veyance of  contagion.  Thus  an  offensive  discharge  is  not  unfre- 
quently  noted  in  cases  due  to  contagion  from  puerperal  septicaemia, 
and  even  in  those  of  actual  erysipelas  or  scarlatina.  If  the  offensive 

discharge  occurs  early  and  precedes  the  febrile  symptoms,  there  is 

ground  for  thinking  it  probable  that  the  case  is  autogenetic.  Im- 

provement following  the '  use  of  vaginal  or  intra-uterine  injections 
affords  further  evidence  in  the  same  direction. 

Cold,  exposure,  or  over-exertion. — In  a  certain  number  of  cases  there 

is  a  definite  liistory  of  the  commencement  of  pyrexia  immediately 
after  over-exertion,  exposure,  or  cold  ;  as  for  instance,  when  a  patient 
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gets  out  of  bed  within  a  few  days  after  delivery  and  is  then  exposed 

to  cold.  Probably  in  most  of  these  cases  there  is  already  some 

local  lesion,  the  healing  of  which  is  unfavourably  affected  by  the, 

effect  of  the  cold.  In  others  the  cold  may  set  up  an  endometritis 

or  vaginitis,  which  may  take  on  a  septic  form.  Seventeen  cases 

apparently  belonging  to  this  group  were  reported  to  the  Collective 

Investigation  Committee.  As  might  be  expected,  the  date  of  onset 

of  the  disease  is  often  later  than  the  average.  The  mortality  of  the 

group  is  less  than  that  of  any  other,  namely  23-5  per  cent. 
Shock  or  emotion. — It  is  well  known  that  the  effect  of  mental 

excitement,  shock,  or  emotion  in  a  puerperal  woman  is  often  to 

cause  a  transient  elevation  of  temperature.  In  a  few  cases  a  much 

more  serious  effect  is  produced,  and  such  an  influence  appears  to  be 

the  starting  point  of  severe  and  even  fatal  septicaemia.  I  have 
known  a  case  in  which,  so  late  as  the  14th  clay,  a  lady  was  greatly 

agitated  by  one  of  her  children,  alone  in  the  room  with  her,  being 
nearly  choked  by  a  grape.  Pyrexia  commenced  from  that  time  and 

ended  fatally.  It  is  probable  that  in  these  cases,  as  in  those  origi- 

nating apparently  from  cold,  exposure,  or  exertion,  there  is  gene- 
rally some  latent  local  lesion,  which  is  unfavourably  influenced  by 

the  effect  of  the  emotion.  Six  cases  reported  to  the  Collective 

Investigation  Committee  appeared  to  belong  to  this  group.  33  per 
cent,  were  fatal. 

Varieties  of  the  heterogenetic  form. 

Zymotic  diseases. — The  evidence  of  the  origin  of  a  disease  resem- 
bling puerperal  septicamiia  from  zymotic  diseases  has  been  already 

discussed.  Evidence  has  been  brought  forward,  both  by  Matthews 
Duncan  and  Lusk,  to  show  that  an  epidemic  prevalence  of  scarlatina  or 
erysipelas  is  not  proved  by  the  death  returns  to  be  accompanied  by 
unusual  prevalence  of  puerperal  fever  in  the  same  district.  This 

appears  to  show  that  the  origin  of  puerperal  fever  by  the  convey- 
ance of  zymotic  poison  by  the  acco;;cheur  is  not  a  common  event, 

but  it  does  not  prove  that  it  may  not  occur  in  individual  instances. 
The  curve  indicating  the  frequency  of  fatal  puerperal  fever  shows  an 
annual  variation,  being  above  the  mean  level  through  the  winter 
months,  and  below  it  in  the  summer  months.*  This  variation 
has  not  been  fully  explained,  but  may  be  due  to  the  more  free  ven- 

tilation in  warm  weather.  Coupled  with  the  absence  of  relation 
between  the  prevalence  of  puerperal  fever  and  zymotic  diseases,  as 
shown  by  death  returns,  it  is  evidence  in  favour  of  the  view  that 
the  autogenetic  origin  of  the  disease  is  much  the  more  common. 
Among  the  354  cases  reported  to  the  Collective  Investigation  Com- 

'  See  Matthews  Duncan,  Edin.  Med.  Joum.,  March,  1S76. 
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mittee  were  8  of  erysipelas,  12  attributed  to  the  contagion  of  ery- 
sipelas, 13  of  undoubted  scarlatina,  8  others  which  were  probably also  scarlatina,  siuce  there  was  a  general  scarlet  rash,  24  attributed 

to  the-  contagion  of  scarlatina.  The  few  case's  which  have  been 
recorded  of  a  disease  resembling  puerperal  septicaemia,  arising  after 
exposure  to  the  infection  of  enteric  fever,  rotheln,  measles,  or 
diphtheria,  or  as  a  complication  of  a  pneumonia  which  commenced 
before  delivery,  cannot  be  regarded  as  doing  more  than  suggesting 
the  possibility  that  other  zymotic  diseases  besides  erysipelas  and 
scarlatina  may  undergo  modification  in  the  puerperal  woman. 

Contagion  from  puerperal  fever. — There  is  little  doubt  that  the 
most  dangerous  contagion  to  the  puerperal  Avoman  is  that  derived 
from  some  of  the  forms  of  puerperal  fever  itself.  This  is  most 
strikingly  shown  by  the  series  of  cases  which  sometimes  occur  in 
the  practice,  of  the  accoucheur  or  midwife,  as  well  as  by  the  expe- 

rience of  lying-in  hospitals.  Of  the  354  cases  reported  to  the 
Collective  Investigation  Committee,  24  were  placed  in  this  group. 
These  show  the  same  peculiarity  as  the  cases  ascribed  to  the  con- 

tagion of  erysipelas  and  scarlatina,  namely  a  mortality  much  above 
the  average — 70 '8  per  cent. 

Other  sources  of  contagion.- — Other  undoubted  sources  of  contagion 
are  post-mortem  }ioison  and  discharges  from  wounds,  especially  if 
associated  with  diffuse  cellulitis.  Gonorrhoea  should  probably  be 
also  included.  Any  decomposing  matter  may  also  be  a  source  of 

danger.  But,  in  the  case  of  post-mortem  poison,  it  appears  that  a 
much  more  virulent  infection  is  derived,  within  a  short  time  after 
death,  from  cases  of  septicaemia,  or  any  diffuse  hiflammation,  such 
as  peritonitis,  than  from  mere  products  of  decomposition. 

Insanitary  conditions. — Insanitary  conditions  in  the  house, 
especially  defective  drains,  and  want  of  cleanliness,  are  often  found 
in  association  with  puerperal  fever.  Such  conditions  may  either 

act  merely  as  a  predisposing  cause,  by  impairing  the  patient's 
health,  or  some  poison  may  be  produced  which  is  the  direct  agent 
in  contagion.  In  general,  it  is  difficult  to  obtain  positive  evidence 
of  the  causation  ;  but  sometimes  rapid  improvement  follows  the 

removal  of  the  patient  to  another  house,  or  the  repair  of  the  de- 
fective drain.  There  is  then  evidence  that  some  continuous  poisonous 

influence  was  being  exercised. 

Contagions  character  of  different  varieties. — Since 
puerperal  fever  includes  many  varieties  of  disease,  it  may  be 

expected  that  the  contagious  character  would  vary  hi  different  cases, 

and  this  expectation  is  confirmed  by  observation.  When  there  is 

septic  intoxication  or  sapramiia  only,  without  septic  infection, 

there  can  be  no  contagion.    In  localised  forms  of  inflammation, 
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such  as  the  ordinary  pelvic  cellulitis,  although  micrococci  may  he 

present,  there  appears  to  be  practically  no  risk  of  contagion.  Much 

has  yet  to  be  learnt  about  the  circumstances  which  render  one 

variety  more  contagious  than  another.  But  two  facts  are  established ; 

(1)  that  forms  of  puerperal  fever  themselves  derived  from  contagion 

are  most  likely  to  be  contagious  ;  (2)  that  very  severe  and  fatal 

forms  are  more  likely  to  be  contagious  than  milder  forms.  Thus 

of  19  cases  reported  to  the  Collective  Investigation  Committee, 

which  were  the  probable  source  of  contagion  to  others,  all  but 

one  were  fatal.  There  may  be  contagion  not  oidy  to  other  puerperal 

women,  but  to  the  infant  or  attendants.  The  infant  may  die  from 

pyemia,  sometimes  from  erysipelas.  Nurse  or  accoucheur  may 
suffer  from  sore  throat  or  poisoned  hand.  A  case  has  been  recorded 
in  which,  after  coitus  in  the  puerperal  period,  the  husband  died 

from  phlegmonous  erysipelas  of  the  penis,  the  wife  dying  apparently 
from  puerperal  septicaemia. 

Cases  of  autogenetic  origin  appear  to  be  much  less  contagious, 
and  some  have  even  supposed  that  those  cases  only  which  are 
initially  derived  from  a  zymotic  disease  are  contagious  at  all.  The 
following  instance,  which  occurred  in  my  experience,  is  in  favour  of 
the  view  that  autogenetic  cases  may  become  contagious.  A  woman 
miscarried  in  the  fourth  month.  A  part  of  the  placenta  was 
retained,  and  became  decomposed.  An  attempt  was  made  to 
clear  out  the  uterus,  but  was  not  fully  successful.  The  patient 
eventually  died  with  symptoms  resembling  those  of  puerperal 

septicamria.  This  case  was  followed  by  a  series  of  cases  of  puer- 
peral septicaemia  in  the  practice  of  the  accoucheur,  and  in  that  of 

his  assistant  who  also  visited  the  patient,  and  two  of  these  proved 

fatal.  The  following  case,  recorded  by  Dr.  Priestley,*  appears  also 
to  be  an  instance  of  contagion  from  puerperal  pyaemia,  itself  due  to 
an  internal  source.  A  woman  was  delivered  of  an  apparently 

healthy  child.  About  twelve  hours'  after  the  child  died  unexpec- 
tedly, and  one  pleural  cavity  was  foxtail  filled  with  pus.  The 

mother  had  suffered  from  malaise  before  delivery,  and  afterwards 
developed  pyaemia,  with  large  abscesses  in  various  parts.  Within 
four  hours  after  her  delivery,  the  accoucheur  attended  two  other 
patients.  Both  suffered  from  severe  puerperal  fever,  and  one 
died.  Here  it  appears  probable  that  septic  infection  in  the  first 
patient  was  due  to  the  condition  of  the.  child,  and  existed  before 
delivery. 

Pathological  anatomy. —The  local  lesions  in  the  different 
forms  of  puerperal  fever  are  very  various,  and  depend  upon  the  site 
of  absorption,  and  the  mode  in  which  the  poison  spreads.  Generally 

•  Obstet.  Trans.,  Vol.  XVTH.,  p.  48. 
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there  are  inflammatory  changes  in  the  genital  canal  and  its  neigh- bourhood, and  in  the  peritoneum.  But  in  the  most  severe  forms  of 
disease,  the  poison,  reaching  the  circulation  either  through  the  veins 
or  lymphatics,  may  set  up  so  intense  a  septicaemia  that  death  results 
with  little  or  no  production  of  any  local  lesions.  The  local  changes 
will  be  described  according  to  the  tissues  in  which  they  are  found, 
commencing  with  those  most  directly  exposed  to  the  poison. 

Vaginitis. — Puerperal  ulcers. — Wounds  of  the  vaginal  mucous 
membrane  acquire  an  unhealthy  appearance  and  suppurate  instead 
of  healing.  Frequently  the  surface  becomes  covered  with  a  dirty- 
looking,  greyish  deposit,  and  the  edges  and  surrounding  tissue 
become  ©edematous.  Thus  are  constituted  the  so-called  "puerperal 
ulcers."  They  are  most  frequently  situated  at  the  site  of  a  perineal 
laceration.  Sometimes  sloughing  of  the  damaged  tissue  occurs, 
especially  if  extensive  bruising  has  taken  place.  Lacerations  of 
the  cervix  may  be  converted  into  ulcers,  in  the  same  way  as  those 
of  the  vagina. O 

Diphtheritic  ulcers. — Sometimes  the  \dcers  become  covered  with 
a  diphtheritic  or  diphtheroid  deposit.  In  this  micrococci  are 
abundantly  present,  and  it  is  associated  with  a  deeper  destruction 
of  tissue  than  is  usual  in  the  ordinary  ulcers.  These  diphtheritic 
idcers  are  rare  in  isolated  cases,  but  in  some  outbreaks  of  puerperal 

fever,  especially  in  lying-in  hospitals,  they  occur  in.  almost  all 
cases.  They  do  not  appear  to  be  especially  associated  with  the 

ordinary  throat-diphtheria,  although  the  diphtheritic  deposit  has  a 
similar  microscopic  appearance.  In  association  with  the  ulceration 
of  lacerations,  there  is  often  general  inflammation  of  the  whole 

vaginal  mucous  membrane,  which  becomes  congested  and  swollen. 

Endometritis,  metritis,  salpingitis. — Changes  in  the  uterus  are  the 
most  generally  present  of  all  local  lesions.  The  uterine  wall  is 
always  soft  and  cedematous,  the  involution  deficient.  The  mucous 
membrane  is  generally  inflamed,  often  broken  down  completely 
into  sanious  debris,  so  as  to  lay  bare  more  or  less  completely  the 
muscular  wall.  The  placental  site  is  apt  to  be  specially  affected. 
Sometimes  the  internal  surface  appears  gangrenous.  In  other  cases 

there  are  limited  ulcers,  which  may  be  covered  with  a  diphtheroid 

deposit,  as  in  the  vagina.  The  inflammation  may  extend  along 

the  Fallopian  tubes,  so  that  these  become  filled  with  purulent 

fluid.  One  of  the  modes  in  which  peritonitis  may  arise  is  by 

extension  of  this  inflammation  along  the  tube  to  its  fimbriated 

extremity,  or  through  the'  substance  of  the  tube-wall. 
In  some  cases  there  is  nothing  beyond  oedema  of  the  muscular 

wall  of  the  uterus.  But  in  general  the  tissue  is  infiltrated  with 

sero-purulent  fluid.    The  lymphatics  are  specially  affected.  Some- 
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times  they  may  be  seen  under  the  peritoneal  surface,  distended 

with  pus,  more  especially  where  the  peritoneal  covering  of  the 

uterus  is  looser,  as  towards  the  sides,  near  the  broad  ligaments. 

Obvious  affection  of  the  veins  is  less  frequently  seen,  but  some- 

times the  thrombi  in  the  sinuses  become  broken  down,  and  pus  is 

found  in  the  veins.  Small  abscesses  in  the  uterine  tissue  are 

occasionally  formed. 

Pelvic  cellulitis,  or  parametritis. — Lymphangitis.- — The  term  "  para- 
metritis "  is  used  to  denote  inflammation  of  the  cellular  tissue  near  the 

uterus,  "perimetritis,"  to  denote  inflammation  of  the  peritoneum 

covering  it]  and  in  its  neighbourhood.  The  word  parametritis  is 

therefore  to  be  used  as  a  synonym  for  pelvic  cellulitis,  although  some 

authorities  limit  its  use  to  inflammation  of  the  tissue  most  imme- 

diately in  contact  with  the  uterus.  The  cellular  tissue  is  liable  to 

become  inflamed  by  extension  of  inflammation  from  the  uterus,  espe- 
cially at  the  sides  where  it  joins  the  broad  ligaments.  Lacerations 

of  the  cervix,  deep  enough  to  reach  the  cellular  tissue,  are  specially 
liable  to  be  a  starting  point. 

The  bruising  of  the  tissue  in  prolonged  or  difficult  labour,  may 

also  set  up  inflammation,  and  the  damaged  tissue  then  offers  less  re- 
sistance to  the  multiplication  of  organisms  within  it.  In  general 

the  celliditic  inflammation  is  unilateral,  or  more  marked  on  one 
side. 

In  the  more  severely  septic  forms  of  inflammation,  the  cellular 

tissue  is  infiltrated  with  turbid  semi-purulent  fluid,  containing  micro- 
cocci. The  lymphatics  are  specially  affected,  and  may  be  filled  with 

pus.  More  rarely  pus  is  seen  in  the  veins.  If  the  inflammation 
has  lasted  a  few  days,  small  collections  of  pus  in  the  cellular  tissue 
are  visible  to  the  eye. 

In  the  less  severe  form  of  inflammation,  which  constitutes  the 
ordinary  pelvic  cellulitis,  the  disease  is  limited,  and  does  not  lead  to 

general  septic  infection  throughout  the  body.  In  this  case,  the  course 
is  slower,  and  a  greater  amount  of  local  swelling  is  produced.  The 
swelling  is  due  to  the  effusion,  first  of  serum,  then  of  lymph.  Sup- 

puration may  eventually  occur,  or  the  lymph  may  be  absorbed, 
leaving  generally  more  or  less  fibroid  induration.  No  positive  line 
of  distinction,  however,  can  be  drawn  between  the  ordinary  pelvic 
cellulitis  and  the  cellulitis  accompanying  the  more  virulent  forms  of 
puerperal  fever.  The  lymphatics  and  lymphatic  glands  always  take 
an  important  part  in  the  inflammation,  and  the  latter  are  found  to 
be  swollen.  In  the  milder  forms  of  disease,  the  glands  appear  some- 

times to  interpose  a  barrier  to  the  further  spread  of  inflammation. 
Site  of  the  deposit  in  cellulitis. — The  development  of  the  local  in- 

flammation is  greatest  in  those  cases  which  do  not  proceed  to  general 
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septic  infection,  and  which  run  a  prolonged  course.  The  inflamma- 
tion generally  spreads  where  areolar  tissue  is  most  abundant,  that  is between  the  folds  of  the  broad  ligament,  and  thence  to  the  iliac 

fossa.  From  thence  it  may  ascend  along  the  sheath  of  the  psoas  and 
lliacus  muscles,  or  along  the  ascending  or  descending  colon,  according 
to  the  side  affected,  to  the  region  of  the  kidney  or  the  diaphragm.  It 
may  also  come  forward  alongthe  muscular  sheath  toPoupart's  ligament, 
and  thence  ascend  upwards,  between  the  peritoneum  and  the  abdo- 

minal wall.  Inflammation  may  also  extend  in  the  cellular  tissue  sur- 
rounding the  bladder,  or  in  that  between  the  pouch  of  Douglas  and 

the  vagina,  or  descend  upon  the  vaginal  walls.  These  courses,  how- 
ever, are  more  frequently  taken  by  cellulitis  of  non-puerperal  origin. 

When  suppuration  occurs,  the  abscess  most  frequently  opens  above 
Poupart's  ligament.  Sometimes  it  descends  near  the  femoral  vessels 
to  the  inside  of  the  thigh.  At  other  times  it  opens  internally  into 
the  vagina,  rectum,  or  bladder.  Earely,  it  opens  beside  the  anus,  or 
passes  through  the  obturator  or  sciatic  foramen. 

Remote  parametritis. — In  some  cases  inflammation  quickly  subsides 
in  the  neighbourhood  of  the  uterus,  but  proceeds  to  suppuration 
or  to  the  formation  of  considerable  deposit  at  some  distant  point  to 
Avhich  it  has  spread.  This  condition  has  been  called  u  remote  para- 

metritis." In  such  cases,  an  abscess  or  cellulitic  swelling  may  be 
found  in  the  abdominal  wall,  near  the  kidney,  near  the  sacro-iliac 
joint,  or  elsewhere,  while  little  or  no  thickening  can  be  detected  near 
the  uterus. 

Peritonitis. — Inflammation  of  the  peritoneum  is  one  of  the  com- 
monest lesions,  and,  in  most  cases,  it  is  this  which  forms  the  main 

feature  of  the  disease.  General  peritonitis  may  arise  through  exten- 
sion of  septic  inflammation  to  the  peritoneum,  through  the  medium 

of  the  lymphatics.  The  peritoneal  cavity  is  then  found  to  contain  a 

turbid,  foul-smelling  fluid,  containing  micrococci,  and  more  or  less 
pus.  There  is  tympanitic  distension  of  the  intestines  from  an  early 
stage,  and  the  peritoneum  becomes  roughened,  as  well  as  injected 
or  marked  by  ecchymoses  in  the  situations  of  least  pressure.  It  is 
only  in  rapidly  fatal  forms  of  septicaemia,  and  especially  in  those  in 
which  infection  takes  place  through  the  veins  rather  than  through 

the  lymphatics,  that  death  may  occur  without  the  development  of 

any  sign  of  peritonitis. 
In  milder  forms  of  inflammation,  the  exudation  is  less  purulent. 

More  lymph  is  produced,  and  adhesions  may  be  formed  between 

coils  of  intestine  or  other  organs.  In  spaces  limited  by  such  adhe- 
sions, collections  of  pus  may  be  formed,  and  thus  local  abscesses  be 

produced.  Inflammation  is  generally  most  marked  in  the  pelvic 
peritoneum. 
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Pelvic  peritonitis  or  -perimetritis. — When  the  septic  infection  does 

not  spread  to  the  peritoneum  generally,  the  pelvic  peritoneum  may- 
become  inflamed  through  contiguity  to  inflamed  tissues  in  the  pelvis. 
Thus,  in  cellulitis,  the  peritoneum  covering  the  broad  ligaments 
becomes  inflamed  ;  and  inflammation  may  also  extend  to  the  pelvic 

peritoneum,  either  through  the  substance  of  the  uterus  or  Fallopian 
tubes,  or  reach  it  through  the  abdominal  extremity  of  the  tubes.  In 
the  limited  form  of  peritonitis,  the  inflammation  is  generally  of  the 
adhesive  kind,  but  localised  collections  of  pus  may  be  formed. 

Ovaritis. — The  ovaries  are  often  especially  affected  in  connection 

-with  septic  forms  of  cellulitis  and  peritonitis.  The  ovary  becomes 
swollen,  the  stroma  infiltrated  with  turbid  serum,  and  abscesses  may 
be  formed  either  in  the  stroma  or  in  the  Graafian  follicles. 

Tlirombosis  and  phlebitis. — Thrombosis  in  the  veins  of  the  pla- 
cental site  is  a  normal  condition  after  delivery.  Thrombosis  in 

uterine  or  pelvic  veins  is  also  not  uncommon,  apart  from  any  septic 
infection.  It  is  promoted  by  the  special  proneness  to  coagulate 

which  exists  in  the  blood  of  puerperal  women,  and  by  the  enfeeble- 
ment  of  the  circulation  during  rest  in  bed.  If  the  thrombus  remains 
healthy,  it  eventually  becomes  organised,  and  the  vessel  is  partially  or 
wholly  obliterated.  If,  however,  septic  organisms  are  present,  the 
thrombus  becomes  softened  and  breaks  down,  fragments  of  it  are 
carried  away  in  the  blood  stream,  and  are  apt  to  form  emboli  in  the 
lungs,  which  form  the  starting  points  of  metastatic  abscesses.  Similar 
abscesses  in  the  liver  or  kidneys  may  originate  from  emboli  formed  by 
clusters  of  micrococci,  which  have  passed  through  the  pulmonary  cir- 
cidation,  or  from  fragments  detached  from  thrombi  formed  in  the 
heart  or  pulmonary  veins,  or  may  be  secondaiy  to  ulcerative  endo- carditis. 

Septic  thrombi  may  be  formed  in  the  first  instance  in  several 
ways.  Organisms  may  reach  the  thrombi  of  the  placental  site  from 
decomposing  material  within  the  uterus.  Again,  the  presence  of 
septic  material  in  the  blood  may  give  rise  to  thrombosis  in  various 
parts.  Or  phlebitis  may  be  set  up  in  consequence  of  septic  cellulitis 
of  the  tissue  surrounding  the  vein.  Thrombosis  is  then  the  con- 

sequence. The  phlebitis  may  extend  from  the  point  obstructed  by 
the  thrombus,  and  the  vein  may  then  be  found  filled  with  pus. 

Septicemia. — In  the  most  virulent  forms  of  septic  infection  of 
the  blood,  death  may  be  produced  almost  before  there  is  time  for 
the  development  of  local  lesions.  Even  peritonitis  may  in  these 
cases  be  sometimes  absent.  The  only  changes  then  found  at  an 
autopsy  are  an  altered  state  of  the  blood,  in  consequence  of  which 
the  lining  membrane  of  the  arteries  becomes  stained  with  blood 
pigment  shortly  after  death,  and  softening  and  swelling  of  glandular 3  A 
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organs  such  as  the  spleen,  liver,  and  kidneys.  The  spleen  and 
liver  are  most  affected,  and  the  spleen  especially  may  be  almost diffluent. 

Secondary  affections:  Pyemia. — If  the  disease  lasts  long  enough, 
secondary  affections  are  apt  to  be  developed,  but  the  more  virulently 
septic  forms  of  it  are  generally  so  rapidly  fatal  that  it  is  only  in 
a  small  proportion  of  cases  that  the  type  of  pyaemia  is  assumed. 
Pycemic  deposits  in  the  viscera,  and  pysemic  inflammation  of  more 
external  parts,  such  as  the  joints,  are  not  often  found  associated 
together.  The  former  belong  to  those  cases  in  which  the  spread 
of  the  poison  takes  place  chiefly  through  the  vessels,  producing 
emboli,  the  latter  to  those  in  which  it  spreads  through  the 
lymphatics.  As  might  be  expected,  pysemic  deposits  are  commonest 
in  the  lungs,  since  emboli  originating  from  thrombi  in  the  veins 
are  likely  to  be  arrested  there.  Next  to  the  lungs  the  organs 
most  often  affected  are  the  kidneys.  General  septic  nephritis  may 
also  occur. 

Ulcerative  endocarditis  is  occasionally  found,  but  is  comparatively 
rare.  Micrococci  are  found  in  the  ulcerated  tissue,  and  secondary 
embolic  foci  of  inflammation  are  apt  to  restdt  in  various  parts. 

Septic  panophthalmitis  is  the  result  of  embolism  of  the  ophthalmic 
artery.  It  leads  to  suppuration  and  destruction  of  the  eye,  and  is 
generally  followed  by  death. 

Pleurisy  and  pericarditis  may  result  from  extension  of  hiflamma- 
tion  through  the  diaphragm  from  the  peritoneum,  or  may  be 
secondary  to  pneumonia,  generally  of  pyaernic  origin. 

Pneumonia  may  arise  from  metastatic  pyaeniic  deposits. 

Broncho-pneumonia  and  lobidar  pneiunonia,  apart  from  pyaemia, 
are  also  liable  to  occur  in  connection  with  septic  disturbances  after 
delivery. 

Joints  are  not  ivnfrequently  affected  by  swelling  and  inflammation 

which  may  go  on  to  suppuration,  as  in  the  case  of  surgical  pyaemia. 
In  other  cases  the  pain  and  swelling  are  only  temporary.  The 

joints  of  the  upper  extremity,  shoulders  and  elbows,  are  most 
frequently  affected,  next  to  them,  the  knees. 

Local  inflammation  of  cellular  tissue,  especially  in  the  limbs,  also 

occurs,  often  accompanied  by  redness  of  the  skin  over  the  swelling. 

The  swellings  may  subside,  or  go  on  to  the  formation  of  abscesses. 

Among  the  secondary  affections  sometimes  observed  are  inflamma- 

tion and  suppuration -of  parotid  or  thyroid,  suppuration  of  ears, 
and  meningitis. 

Bashes  are  observed  in  some  cases  not  considered  to  be  cases  of 

scarlatina  or  erysipelas.  The  rash  may  have  the  form  of  limited 

erythematous  blotches,  or  may  be  roseolous,  papular,  or  petechial. 
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In  some  cases  it  is  difficult  to  say  whether  the  rash  is  the  indication 

of  a  zymotic  disease  or  not,  especially  when  there  is  a  general 

scarlet  rash,  not  accompanied  by  sore  throat.  It  appears  that  the 

forms  of  rash  above  mentioned,  if  they  do  not  indicate  a  zymotic 

origin  for  the  disease,  at  any  rate  imply  a  severe  and  dangerous 

form  of  it,  the  mortality  being  much  above  the  average  in  cases  in 
which  they  are  observed. 

Of  the  354  cases  reported  to  the  Collective  Investigation  Com- 
mittee, there  were  15  in  which  pyaemic  abscesses  in  the  joints  or 

other  external  parts  occurred,  20  in  which  there  were  signs  of 

secondary  pneumonia. 

Symptoms  and  course. — In  the  great  majority  of  cases, 
the  disease  commences  within  the  first  five  days  after  delivery. 

The  third  day  is  the  commonest  clay  of  onset,  especially  in  cases 
arising  from  infection.  Puerperal  scarlatina  and  erysipelas  also 
appear  most  frequently  on  the  third  day.  In  the  cases  of  puerperal 
pyrexia  reported  to  the  Collective  Investigation  Committee  the  days 

of  onset  stand  in  the  following  order  of  frequency: — third, 
second,  fourth,  first,  fifth.  In  cases  classed  as  belonging  to  the 

autogenetic  group,  such  as  those  occurring  after  difficult  instru- 
mental delivery,  or  removal  of  adherent  placenta,  the  onset  was 

most  frequently  on  the  second  day.  But  in  other  cases  of 

autogenetic  origin,  as  when  decomposed  clots  or  portions  of  placenta 
were  expelled  or  removed  some  days  after  delivery,  the  outbreak 
was  later  than  usual.  In  some  cases,  the  pyrexia  commences 
before  delivery.  In  these  it  must  be  presumed  that  the  infection 

is  received  at  an  early  stage  of  labour,  or  previous  to  labour. 
Cases  are  comparatively  rare  in  which  the  first  outbreak  is  noticed 

after  the  end  of  a  week.  It  is  probable  that,  in  most  of  these, 
there  has  been,  at  an  earlier  period,  some  local  morbid  action  and 
some  febrile  disturbance  which  has  escaped  notice.  The  majority 
of  them  are  either  instances  in  which  the  outbreak  of  the  fever  is 
attributed  to  some  exposure,  premature  exertion,  or  nervous  shock 
occurring  at  a  rather  late  period  after  delivery,  or  they  are  cases 
in  which  there  is  a  late  manifestation  of  a  localised  pelvic  cellulitis, 
the  early  symptoms  of  which  may  have  been  slight  in  degree,  and 
may  easily  have  passed  unobserved. 

The  symptoms  vary  greatly  according  to  the  forms  which  the 
local  manifestations  of  the  disease  assume.  The  most  general 
symptom  is  the  pyrexia  itself.  Most  frequently  the  initial  rise 
is  rather  sudden,  to  a  height  such  as  102°  F.,  or  more.  In  this 
case  rigors  accompany  the  rise,  and  often  form  the  first  serious 
symptom  which  attracts  notice.  When  the  rise  of  temperature  is 
gradual,  as  from  the  slow  decomposition  of  something  retained 

3  A  2 
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within  the  uterus,  rigors  may  be  absent.  In  severe  or  fatal  cases, 
the  temperature  quickly  reaches  a  considerable  elevation,  such  as 

103°  or  104°  F.  The  pulse  rises  with  the  temperature.  In moderately  severe  cases  the  rate  may  be  as  much  as  120  ;  in  the 
graver  forms  of  the  disease,  it  may  reach  140  ;  and  before  a  fatal 

issue  may  be  as  high  as  160  or  170.  As  a  ride  the  temperature 
tends  to  rise  progressively  towards  a  fatal  issue.  But  in  some  of 

the  most  virulently  septic  forms  of  disease,  especially  when 
purulent  peritonitis  exists,  the  temperature  falls  again,  after  an 
initial  rise,  while  the  pulse  continues  to  rise,  and  the  general 
conditions  become  aggravated.  The  pulse  is,  therefore,  frequently 
a  more  reliable  sign  of  danger  than  the  temperature.  As  the 
moribund  condition  is  approaching,  the  temperature  may  become 
subnormal.  In  the  more  protracted  forms  of  disease,  which  take 
the  form  of  phlebitic  septicaemia  or  pyaemia,  there  are  usually 
great  oscillations  of  temperature  ;  and  the  successive  elevations  are 
often  accompanied  by  repeated  rigors,  perhaps  at  intervals  of 
several  days.  When  the  fever  is  continuous,  the  initial  rigors  are 
generally  not  repeated. 

Next  to  the  pyrexia,  the  most  general  symptom  is  tenderness 
of  the  uterus,  accompanied  by  a  deficiency  of  contraction  and 
involution.  Usually  there  is,  in  addition,  pain  referred  to  the 
uterine  region,  and  indicating  endometritis  or  metritis.  Another 
symptom  common  to  most  forms  of  the  disease  is  enlargement  and 
tenderness  of  the  spleen. 

The  tendency  to  delirium  is  slight  in  proportion  to  the  degree  of 

pyrexia,  compared  with  that  which  occurs  in  many  other  forms  of 

fever.  When  fever  is  high  there  is  generally  more  or  less 

wandering  at  night,  but  the  patient  can  usually  be  roused  to 

understand  and  answer.  In  grave  septicaemia,  the  face  is  anxious 

in  expression,  but  the  mind  is  often  quite  clear,  and  the  patient 

may  be  quite  unaware  of  her  grave  condition.  Severe  headache 

is  common.  The  tongue  may  remain  moist  and  clean,  in  slight 

attacks,  but  is  generally  coated,  and  eventually  may  become  dry 

and  glazy  or  brown.  Sweating  is  frequent,  especially  when  oscil- 
lations of  temperature  occur. 

Among  the  most  prominent  of  the  graver  symptoms  are  diminu- 

tion or  suppression  of  the  lochia  and  of  the  milk.  Frequent lv. 

but  not  invariably,  the  lochial  discharge  becomes  offensive  before 

it  is  suppressed,  or  at  the  earlier  stage  of  its  diminution  i
n 

quantity.  Such  an  offensive  character  in  the  discharge  may  either 

precede  or  follow  the  onset  of  the  pyrexia.  In  rare  cases,  in  which
 

the  fever  commences  before,  or  immediately  from  the  time  of, 

delivery,  there  is  an  almost  complete  suppression  of  lochial
  dis- 



SYMPTOMS  AND  COURSE. 

725 
charge  from  the  outset.  Interference  with  lactation  is  not  so 

general  a  symptom  as  some  alteration  of  the  lochial  discharge,  but 

there  is  diminution  or  suppression  of  milk  in  the  graver  cases  of 

fever,  if  at  all  prolonged.  If  the  onset  of  fever  is  early,  on  the 

first,  second,  or  third  day,  the  secretion  of  milk  may  be  entirely 

prevented.  In  other  cases,  it  diminishes  and  ceases  as  the  constitu- 
tional state  becomes  grave. 

Vomiting  and  diarrhoea,  but  especially  the  latter,  are  symptoms 

which  generally  indicate  a  severely  septic  form  of  fever.  Vomiting 

is  especially  associated  with  general  peritonitis,  but  may  occur  without 

evidence  of  peritonitis,  as  a  symptom  of  the  pyrexia,  especially  when 

the  temperature  rises  to  a  high  level.  When  diarrhoea  occurs,  the 
motions  are  often  very  offensive,  as  if  some  septic  material  were 
evacuated  through  the  intestines.  The  diarrhoea  does  not  generally 

commence  quite  at  the  outset,  but  after  the  disease  has  been  estab- 
lished for  a  day  or  two. 

Bashes. — A  miliary  eruption  frequently  results  from  the  sweating 
which  is  usual  in  any  form  of  puerperal  pyrexia,  even  that  of  a 
slight  and  evanescent  kind.  Besides  the  rashes  of  definite  zymotic 
diseases,  others  occur  which  often  make  it  very  difficult  to  say 
whether  the  complaint  should  be  regarded  as  a  zymotic  disease  or  not. 
There  may  be  an  evanescent  general  scarlet  rash,  suggestive  of  the 
rash  of  scarlatina,  but  not  always  followed  by  desquamation.  Again 
there  may  be  limited  erythematous  blotches.  In  other  cases  a 
roseolous,  papular,  or  petechial  rash  is  observed.  On  the  whole  it 
appears  probable  that  the  latter  forms  of  rash,  at  any  rate,  are 
merely  symptoms  of  septicemia,  and  generally  indicate  a  grave  and 
dangerous  form  of  the  disease. 

The  remaining  symptoms  must  be  described  under  the  headings  of 
the  special  varieties  of  fever. 

General  Peritonitis. — General  peritonitis  is  by  far  the  most  fre- 
quent variety.  In  this  form,  the  rigor  and  rise  of  temperature  are 

generally  accompanied  or  quickly  followed  by  acute  abdominal  pain 
and  tenderness,  commencing  near  the  uterus  and  extending  over  the 
whole  abdomen.  The  patient  lies  on  her  back  with  the  knees  drawn 
up,  as  in  ordinary  peritonitis.  The  abdomen  becomes  distended  and 
tympanitic  from  paralysis  of  the  sympathetic  nerves.  Sometimes 
individual  coils  of  intestine  may  be  seen  standing  out,  and,  before 
death,  the  distension  often  becomes  enorrnous.  Vomiting  is  frequent, 
and  the  contents  of  the  upper  part  of  the  intestine  are  often  ejected, 
as  well  as  those  of  the  stomach.  The  pulse  is  small  and  rapid,  but 
soon  becomes  feeble  rather  than  resistant.  It  is  usually  a  more 
important  indicator  of  danger  than  the  temperature.  At  the  early 
stage,  and,  in  the  less  virulent  forms  of  disease,  throughout  the  whole 
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course,  the  "bowels  are  confined,  as  in  ordinary  peritonitis.  But  in the  more  virulent  septicaemia,  diarrhoea  soon  comes  on,  and  the 
motions  are  frequent,  liquid,  and  offensive.  The  skin  becomes 
sallow,  or  has  a  yellowish  tint,  and  there  is  a  peculiar  disagreeable 
smell  about  the  breath.  Pain  and  tenderness  are  symptoms  not 
invariably  present.  In  some  of  the  gravest  forms  of  septicaemic 
peritonitis  especially,  when  the  inflammation  is  of  the  suppurative 
kind,  they  are  absent.  The  peritonitis  then  only  reveals  itself  by 
the  abdominal  distension,  associated  with  the  rapid,  feeble  pulse,  and 
frequently  with  vomiting  and  diarrhoea.  In  milder  forms  of  fever, 
on  the  other  hand,  the  pain  and  tenderness  may  not  extend  far 
beyond  the  neighbourhood  of  the  uterus,  or  the  general  tenderness 
may  be  evanescent.  Abdominal  distension  does  not  then  proceed 
beyond  a  moderate  degree.  If  a  fatal  termination  is  approaching, 
the  extremities  become  cold,  the  hands  pick  at  the  bed  clothes,  the 
pulse  cannot  be  felt  at  the  wrist,  and  the  patient  often  becomes 
comatose.  When  the  disease  proves  fatal,  death  usually  occurs 
within  a  week,  not  unfrequently  in  four  or  five  days. 

If  the  course  of  the  disease  is  protracted,  and  the  peritonitis  is  of 
the  adhesive  form,  tangible  masses  may  after  a  while  be  formed  in 
the  abdomen  through  the  matting  together  of  coils  of  intestine. 
Sometimes  suppuration  takes  place  within  a  space  limited  by 
adhesion.  An  abscess  is  then  formed  which  may  point  on  the 
surface  of  the  abdomen,  or,  less  frequently,  open  into  the  intestine, 
vagina,  or  bladder.  Such  an  abscess  may  leave  a  sinus  which  long 
continues  to  discharge.  In  some  cases,  apart  from  general  pyaemia, 
a  secondary  abscess  of  liver  has  been  formed. 

Pure  septicemia. — In  some  cases  the  disease  kills  apparently  by 

the  intensity  of  the  poison  without  the  production  even  of  perito- 
nitis, and  before  there  is  time  for  any  metastatic  inflammations  to 

arise.  There  is,  however,  almost  invariably  tenderness  of  uterus,  as 
evidence  of  some  local  inflammation  of  that  organ,  and  there  may  be 

"  puerperal  ulcers  "  in  the  vagina.  The  abdomen  may  become  dis- 
tended to  some  extent  from  the  impression  produced  by  the  poison 

upon  the  sympathetic  nerves,  even  though  no  evidence  of  peritonitis 

is  found  post  mortem.  There  are  rigors  at  the  commencement,  and 

pulse  and  temperature  rise  rapidly  to  a  high  level.  Diarrhoea  is 

common.  There  is  an  absence  of  pain,  but  a  good  deal  of  wandering 

of  mind.  Tenderness  and  enlargement  of  spleen  may  be  made  out. 

Death  generally  occurs  in  three  or  four  days. 

Septic  intoxication. — Septic  intoxication  produced  merely  by  the 

absorption  of  chemical  products  of  decomposition,  without  the  multi- 
plication of  organisms  in  the  blood  or  tissues,  is  probably  rarely  seen 

in  its  pure  form  in  the  puerperal  woman.    The  chief  examples  of  it 
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axe  to  be  found  in  cases  of  decomposition  of  retained  placenta  after 

premature  labour  or  abortion,  when  the  symptoms  subside  rapidly, 
sometimes  within  a  few  hours,  after  the  removal  of  the  source  of 

mischief.  I  have,  however,  met  with  the  case  of  a  primipara  who 
had  severe  rigors  little  more  than  twelve  hours  after  delivery. 

Twenty-four  hours  after  delivery,  the  lochia  were  suppressed,  the 

pidse  was  160,  temperature  105°  F.,  and  the  patient  delirious. 
The  case  had  all  the  aspect  of  the  most  virulent  form  of  puerperal 

septicaemia  derived  from  contagion.  Since,  however,  careful  enquiry 
failed  to  indicate  any  possible  source  of  contagion,  it  was  decided  to 

wash  out  the  uterus,  although  there  was  no  evidence  of  decompo- 
sition. After  twelve  hours,  the  temperature  had  become  normal, 

the  pidse  had  fallen  to  90,  and  the  lochia  had  returned.  The 
patient  recovered  without  further  disturbance. 

The  symptoms  of  septic  intoxication  consist  of  the  fever  itself, 
frequently  with  the  addition  of  effects  commonly  produced  by  pyrexia, 
such  as  vomiting,  headache,  pains  in  the  back  and  limbs,  sometimes 
delirium.  Rapid  recovery  after  the  removal  of  some  decomposing 
material  can  alone  prove  that  the  disease  was  solely  or  mainly  septic 
intoxication.  But  it  may  always  be  hoped  that  such  is  the  case, 
when  the  pyrexia  has  been  only  recently  developed,  and  when  there 
is  no  evidence  of  local  inflammation,  such  as  peritonitis,  or  cellulitis. 

Vascular  or  jrfilebitic  septiccemia. — Distribution  of  poisonous  mate- 
rial into  the  blood  from  septic  thrombi  may  commence  within  two  or 

three  days  after  delivery,  but  frequently  occurs  only  at  a  later  period. 
Symptoms  of  a  slight  pelvic  cellulitis  may  have  preceded,  or  nothing 
abnormal  may  have  been  noticed.  At  the  commencement  there  is 

usually  a  strong  rigor,  and  sudden  rise  of  pulse  and  temperature.  The 
fever  is  not,  however,  continuous,  but  interrupted  by  remissions  or 
complete  intermissions.  Profuse  perspiration  generally  accompanies 
the  fall  of  temperature,  and  thus  the  disease  may  resemble  malarial 
fever.  In  the  majority  of  cases  there  is  no  peritonitis,  and  the 
abdomen  is  then  usually  free  from  any  general  tenderness  or  dis- 

tension. If  a  vaginal  examination  is  made,  a  slight  cellulitic 
tliickening  may  often  be  felt  near  the  uterus,  but  not  sufficient 
to  account  for  the  degree  of  fever.  Eigors  are  apt  to  be  re- 

peated -with  the  successive  rises  of  temperature.  Recovery  may take  place  without  the  production  of  any  metastatic  inflammation, 
or  the  disease  may  be  merged  into  pyaemia.  It  is  in  this  form  of 
disease  especially  that  pyaemic  abscesses  in  lungs  and  other  viscera 
are  apt  to  be  formed  by  septic  emboli.  The  coivrse  of  the  disease  is 
apt  to  be  more  protracted  than  other  forms  of  puerperal  fever.  If  it 
is  converted  into  pyaemia,  the  fever  becomes  continuous,  and  the 
general  condition  more  grave. 
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Pyczmia. — In  all  cases  the  course  of  which  is  protracted,  metastatic 
inflammation  is  apt  to  arise.  Such  inflammation  chiefly  occurs  in 
the  cellular  tissue,  especially  of  the  limbs,  in  the  joints,  and  in  the 
lungs  and  other  viscera.  Both  inflammation  of  the  cellular  tissue 
and  that  of  the  joints  may  subside  without  going  onto  the  formation 
of  abscess.  Out  of  354  cases  of  puerperal  pyrexia  reported  to  the 
Collective  Investigation  Committee,  there  were  14  in  which  ex- 

ternal pysemic  abscesses  were  formed.  The  mortality  in  these  was 

28-5  per  cent.,  the  average  mortality  of  the  whole  number  being 
47-4  per  cent.  It  therefore  appears  that,  although  a  patient  may 
sink  from  exhaustion  from  the  suppuration  of  external  abscesses,  yet 
the  cases  in  which  these  occur,  being  comparatively  protracted,  are 
not  the  most  dangerous.  The  occurrence  of  pneumonia  or  pleurisy 
in  the  course  of  puerperal  septicaemia  does  not  necessarily  imply  the 
formation  of  pysemic  deposits  in  the  lung,  but  it  frequently  does  so, 
and  is  always  of  serioxis  import.  Out  of  the  same  354  cases,  secondary 
pneumonia  or  pleurisy  was  noted  in  20  cases,  the  mortality  of 
which  was  .70  per  cent.  Pericarditis  is  less  frequently  observed. 
It  is  also  of  serious  import.  Occasionally,  both  external  and  visceral 
pyaemia  are  combined  in  the  same  person. 

Zymotic  Diseases. — Scarlatina  is  the  zymotic  disease  which  occurs 
most  frequently  in  the  puerperal  woman.  The  outbreak  of  scarlatiua 
takes  place  most  frequently  on  the  second  or  third  day  after  delivery. 

In  the  354  cases  of  puerperal  pyrexia  reported  to  the  Collective  In- 
vestigation Committee  there  were  13  of  scarlatina,  besides  8  others, 

which  might  be  regarded  as  probably  or  possibly  cases  of  scarlatina, 
since  there  was  a  general  scarlet  rash,  more  or  less  evanescent,  in  all, 
and  slight  sore  throat  in  5  cases  out  of  the  8.  The  mortality 

of  the  undoubted  cases  was  30 -7  per  cent.,  in  the  8  doubtful  cases 
(in  one  of  which  acute  pneumonia  had  preceded  delivery),  50  per 
cent.  The  mortality  is  therefore  very  high  in  comparison  with 
that  of  scarlatina  in  general,  but  not  so  high  as  compared  with 

grave  forms  of  puerperal  septicsemia.  Sometimes  a  higher  and  some- 
times a  lower  mortality  than  this  has  been  recorded.  Of  25  cases 

seen  by  Halahan  *  in  private  practice,  in  the  course  of  a  consider- 
able number  of  years,  19  died,  or  76  per  cent.  In  an  epidemic  of 

9  cases  in  Queen  Charlotte's  Lying-in  Hospital,  described  by  Browmf 
the  complaint  was  quite  slight  in  all,  and  there  was  no  death.  In 

34  cases  described  by  McClintock,J  observed  in  the  Kotunda  Hospi- 

tal, Dublin,  between  1854  and  1861,  there  were  10  deaths,  or  29 

per  cent.    Braxton  Hicks  §  observed  a  much  larger  proportion  of 

•  Dublin  Quart.  Joum.  Med.,  &c,  1863.  +  Brit.  Med.  Jouin.,  Feb.  S,  1862. 
t  Dub.  Quart.  Journ.  Med.,  &c.,  1866.  {  Obstet.  Trans.,  Vol.  XH. 
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scarlatina  among  puerperal  disease  than  that  which  appears  from  the 

Collective  Investigation  records  to  be  the  usual  one.  Out  of  68 

cases  of  puerperal  pyrexia  seen  in  consultation,  no  less  than  20 

had  had  the  characteristic  rash  of  scarlatina.  My  own  experi- 

ence of  the  relative  frequency  of  puerperal  scarlatina  agrees  rather 

with  the  proportion  indicated  by  the  Collective  Investigation 
records. 

In  puerperal  scarlatina  the  sore-throat  is  almost  always  slight, 

although  the  result  is  often  fatal,  the  patient  falling  into  a  typhoid 

condition.  The  rash  is  often  complicated  by  sudamina.  There  is 

usually  no  evidence  of  peritonitis.  In  some  cases,  however,  though 

not  in  the  majority,  there  are  signs  of  local  affection  of  the  pelvic 

organs.  The  lochia  may  become  scanty  or  offensive,  the  uterus  and 

its  neighbourhood  may  be  tender,  and  there  may  be  distension  of  the 
abdomen.  Another  symptom,  common  in  puerperal  septicasmia,  is 

apt  to  occur,  namely,  diarrhoea,  especially  if  purgatives  have  been 

given.  As  in  puerperal  septicaemia,  it  is  of  grave  import  when  it 
does  occur. 

Erysipelas  comes  next  to  scarlatina  in  frequency.  Its  outbreak  also 
is  most  frequent  from  the  second  to  the  fourth  day,  but  the  date 
varies  more  than  is  the  case  with  scarlatina.  Out  of  the  354  cases  re- 

ported to  the  Collective  Investigation  Committee,  there  were  8  in 
which  erysipelatous  rashes  occurred.  In  these  there  were  3  deaths,  or 

37-5  per  cent.  Besides  these  there  were  six  cases,  having  the  general 
characters  of  puerperal  peritonitis,  in  which  an  erythematous  or 
scarlet  rash  appeared  in  limited  blotches.  The  mortality  in  these 

was  much  higher,  namely,  83  ■  3  per  cent.  In  a  certain  proportion 
of  cases  of  erysipelas,  as  of  those  of  scarlatina,  there  is  evidence  of 
some  local  inflammation  of  the  pelvis  or  peritoneum,  especially  if  the 
rash  commences  from  some  laceration  at  the  vulva.  In  such  cases 
the  disease  seems  to  be  more  fatal  than  when  the  rash  occurs  in  some 

other  part  of  the  body.  Both  in  the  case  of  erysipelas  and  in  that 
of  scarlatina,  it  appears  that  the  danger  is  greater  if  the  ordinary 
symptoms  are  not  manifested,  and  the  disease  resembles  ordinary 
puerperal  septicaemia.  In  twelve  cases  attributed  to  the  contagion 

of  erysipelas,  the  mortality  was  83-3  per  cent.  ;  in  thirteen  attri- 
buted to  that  of  scarlatina,  it  Mas  57-1  per  cent.  It  appears  pro- 
bable, therefore,  that  there  may  be  an  erysipelas  of  the  peritoneum, 

which  is  more  dangerous  than  erysipelas  of  any  external  part,  and 
that  the  stress  of  the  poison  of  scarlatina  may  also  fall  upon  the 
pelvic  organs  and  peritoneum. 

Other  zymotic  diseases  are  observed  with  comparative  rarity.  The 
puerperal  state  increases  the  danger  of  variola,  typhus  fever,  and 
enteric  fever,  as  it  does  that  of  scarlatina  and  erysipelas. 
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Pelvic  cellulitis  (parametritis)  and  pelvic  peritonitis  perimetritis). — 
Pelvic  cellulitis  and  pelvic  peritonitis  are  diseases  which  occur 
independently  of  pregnancy  as  well  as  in  the  puerperal  state.  By 
many  authors  the  description  of  them  is  separated  altogether  from 
that  of  puerperal  fever,  on  the  ground  that  they  do  not  necessarily 
arise  from  any  septic  origin.  This  is  so  far  true  that  they  may  be 
due  to  a  traumatic  cause,  such  as  the  effects  of  difficult  instrumental 
delivery.  Even  in  this  case,  however,  though  there  may  be  no  special 
poison  conveyed  from  without,  yet  the  spreading  cellulitic  inflam- 

mation is  probably  associated  with  the  presence  of  organisms  in  the 
tissues.  The  explanation  may  be  that,  when  the  vitality  of  the 
tissues  is  lowered  by  mechanical  injury,  organisms  whose  germs  are 
commonly  present  are  able  to  multiply  in  them.  Again,  pelvic 
cellulitis  not  unfrequently  appears  to  owe  its  origin  to  some  expo- 

sure, or  over-exertion,  or  coitus  too  soon  after  delivery.  But,  in 
most  such  cases,  the  exciting  cause  only  calls  into  activity  a  morbid 
process  which  had  already  existed  in  some  latent  degree.  It  is 
probable,  therefore,  that,  in  the  puerperal  woman,  pelvic  cellulitis 
and  pelvic  peritonitis  hardly  ever  occur  altogether  apart  from  some 

septic  element,  although  there  may  have  been  neither  any  convey- 
ance of  special  poison,  nor  manifest  decomposition  in  the  genital 

passages.  Some  degree  of  cellulitis  is  often  associated  with  grave 
forms  of  septicaemia.  But,  if  the  cellulitis  is  extensive,  and  forms 
the  main  feature  in  the  case,  it  is  usually  implied  that  there  is  no 
general  septic  infection  ;  and  that,  if  any  special  infection  has  been 
received,  its  effects  are  limited  to  the  local  inflammation. 

Apart  from  pregnancy,  pelvic  cellulitis  and  pelvic  peritonitis  may, 
to  a  certain  extent,  be  distinguished  from  each  other,  although  they 
are  often  combined  together.  Pelvic  peritonitis  is  then  the  most 

frequent ;  while,  after  delivery  or  abortion,  cellulitis  is  the  com- 
monest. In  the  puerperal  woman,  pelvic  peritonitis  is  chiefly 

observed  in  conjunction  with  cellulitis.  The  symptoms  of  the  two 
will  therefore  be  described  together. 

As  in  other  forms  of  puerperal  pyrexia,  the  onset  is  generally 

within  the  first  five  days.  It  is  not,  indeed,  uncommon  to  meet 

with  cases  in  which  the  onset  is  insidious,  and  which  only  attract 

attention  at  a  much  later  period,  sometimes  several  weeks  after  de- 

livery, when  the  woman  has  begun  to  get  about.  But,  in  most 

such  cases,  there  has  been,  shortly  after  delivery,  pyrexia  with  slight 

pain,  the  cause  of  which  has  been  overlooked. 

The  attack  generally  commences  with  rigor  and  sudden  rise  of 

temperature.  The  temperature  commonly  reaches  102°  F.  and  may 
rise  to  103°  or  104°  F.  The  pulse  is  not  so  frequent  in  proportion  as 

in  general  septicaemia,  and  rarely  exceeds  120.    With  the  pyrexia 



SYMPTOMS  AND  COURSE. 

731 
commences  pain  and  tenderness  in  the  lower  part  of  the  abdomen, 
generally  on  one  side.  The  degree  of  pain  and  tenderness  depends 
much  upon  the  extent  to  which  the  peritoneum  is  involved  in  the 

inflammation  ;  and,  in  some  cases,  they  are  slight.  The  pain  fre- 
quently subsides  in  a  few  days,  while  the  tenderness  remains. 

When  the  peritoneal  affection  is  prominent,  there  may  be  also 
nausea  and  vomiting,  an  anxious  expression  of  countenance,  and 
some  distension  of  the  lower  abdomen.  If  the  exudation  surrounds 

the  bladder  and  rectum,  pain  on  defecation  and  micturition  comes 
on  at  a  later  stage,  and  there  is  often  vesical  tenesmus.  The  bowels 

are  generally  constipated.  If  a  mass  is  formed  in  the  broad  liga- 
ment, the  patient  lies  with  the  thigh  on  the  affected  side  drawn  up, 

and  cannot  extend  it  without  pain.  There  is  also  pain  down  the 
thigh,  and  in  the  lumbar  region,  from  pressure  on  the  nerves.  The 
temperature  generally  reaches  its  height  in  two  or  three  days.  Its 

course  afterwards  is  irregular,  and  there  are  usually  morning  remis- 
sions or  intermissions,  especially  as  the  disease  is  subsiding.  Pro- 

fuse sweating  often  accompanies  the  remissions.  While  the  pyrexia 
is  considerable,  there  is  usually  headache  and  sleeplessness,  and  the 

tongue  is  coated.  The  fever  may  subside  within  a  week,  or  may  be 
prolonged  with  an  irregular  course  for  several  weeks.  Repeated 
rigors,  with  successive  elevations  of  temperature  to  a  high  point, 
generally  indicate  suppuration. 

Some  inflammatory  thickening  near  the  uterus  may  be  formed 
within  a  few  days,  but  it  is  generally  not  till  after  a  week  that  any 
considerable  mass  of  exudation  is  formed.  On  vaginal  examination 
a  swelling  is  then  felt,  usually  on  one  side  of  the  uterus.  It  may 
be  rounded  or  may  be  somewhat  wedge-shaped,  occupying  the  posi- 

tion of  the  broad  ligament,  the  broad  end  of  the  wedge  spreading 
out  toward  the  pelvic  wall,  to  which  it  is  attached.  The  dimen- 

sions and  outline  of  the  swelling  can  best  be  estimated  by  bimanual 
examination.  The  lateral  vaginal  cul-de-sac,  and  often  the  posterior 
cul-de-sac,  are  depressed  by  the  exudation.  The  cellulitic  thicken- 

ing may  extend  round  the  back  of  the  uterus  and  reach  the  other 
side,  or,  more  rarely,  descend  on  the  anterior  vaginal  wall,  surround- 

ing the  bladder.  The  uterus  is  usually  pushed  toward  the  opposite 
side  Its  mobility  is  diminished,  and  may  be  almost  entirely  lost, 
ii  the  exudation  extends  around  it.  Fixation  of  the  uterus  is  not, 
however,  so  marked  a  feature  in  pelvic  cellulitis  as  in  pelvic 
peritonitis,  and  its  mobility  is  more  quickly  restored.  As  a  sequel to  the  disease,  the  uterus  is  apt  to  be  drawn  toward  the  affected 
side  by  contraction  of  fibrous  tissue.  If  the  exudation  extends  to 
the  iliac  fossa,  it  may  form  a  swelling  reaching  several  inches  above 
Pouparts  ligament,  which  is  readily  felt  by  external  manipulation 
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only,  and  is  sometimes  visible  on  inspection  of  the  abdomen.  The 
tendency  to  spread  to  the  iliac  fossa  is  much  greater  in  cellulitis  of 
puerperal  origin  than  in  that  which  arises  apart  from  dehvery. 

If  suppuration  does  not  occur,  the  swelling  becomes  gradually 
harder  and  less  sensitive.  Then  it  is  gradually  absorbed  and  the 
uterus  regains  its  mobility.  It  may  be  •  many  months  before  the 
utmost  attainable  degree  of  absorption  is  reached,  and  some  fibroid 
thickening  may  remain  permanently,  but  often,  after  six  or  eight 
weeks,  the  swelling  has  almost  entirely  disappeared. 

If  suppuration  takes  place,  the  disease  is  protracted  for  many 
weeks,  hectic  fever  is  estabhshed,  and  there  is  loss  of  appetite,  and 
other  signs  of  pus  formation.  It  is  often  seven  or  eight  weeks 
before  the  pus  is  discharged.  The  abscess  generally  opens  a  httle 

above  Poupart's  ligament.  More  rarely  it  opens  into  the  colon, 
rectum,  vagina,  or  bladder.  Such  internal  opening  is  more  frequent 
in  the  case  of  a  perimetric  than  in  that  of  a  parametric  abscess. 
If  the  suppuration  has  taken  place  within  the  sheath  of  the  psoas 
and  iliacus  muscles  from  inflammation  extending  from  the  broad 

ligament,  the  abscess  generally  opens  below  Poupart's  ligament,  or 
near  the  crest  of  the  ilium.  Some  authors  have  estimated  that  sup- 

puration takes  place  in  more  than  half  the  cases  of  pelvic  cellulitis, 
but  probably  the  proportion  is  much  less  than  this,  if  all  slight 
cases  are  included.  Suppuration  is,  however,  more  frequent  in 
cellulitis  than  in  peritonitis. 

The  most  characteristic  local  condition  produced  when  the  thicken- 

ing is  due  to  pelvic  peritonitis,  not  cellulitis,  is  a  rmiform  board-like 
induration  of  the  whole  roof  of  the  pelvis,  with  the  uterus  firmly 
fixed  in  its  centre.  This  is  chiefly  met  with  in  cases  arising  apart 
from  parturition  or  abortion.  Peritonitis  may,  however,  form  a 
local  swelling  at  the  back,  front,  or  side  of  the  uterus,  from  the 
matting  together  of  coils  of  intestine.  If  such  a  swelling  extends 
at  the  same  time  far  above  the  brim,  not  toward  the  iliac  fossa,  it 

is  likely  to  be  the  result  of  peritonitis.  The  opening  of  an  abscess 
at  the  umbilicus  is  also  a  sign  of  peritoneal  origin. 

After  the  opening  of  an  abscess,  the  pain  is  generally  quickly 

relieved,  the  fever  subsides,  and  the  sinus  closes  in  a  short  time. 

Sometimes,  however,  if  there  is  deep  and  extensive  burrowing  of 

pus,  the  sinus  remains  long  open,  and  the  patient  may  eventually 

sink.  This  is  more  likely  to  happen  with  an  abscess  of  peritoneal 
origin. 

Diagnosis. — Any  elevation  of  temperature  much  above  100°  F. 
in  the  puerperal  woman,  if  not  accounted  for  by  some  independent 

condition,  such  as  inflammation  of  the  breasts,  should  raise  a  suspi- 
cion as  to  the  commencement  of  septic  disturbance,  although  many 
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such  elevations  prove  to  be  evanescent.  The  rise  of  temperature  is 

more  significant,  if  accompanied  by  rigors  and  tenderness  of  the 

uterus.  A  pulse  rapid  in  proportion  to  the  temperature,  a  coated 

or  dry  tongue,  headache  and  vomiting,  are  also  signs  pointing  to 

septicasmia.  The  pain  due  to  commencing  metritis  or  peritonitis  is 

distinguished  from  after-pains  by  its  continuous  character,  and  by 

its  being  accompanied  by  tenderness,  and  a  pulse  more  rapid  than 
normal.  Distension  of  the  abdomen  is  a  significant  symptom,  even 

in  the  absence  of  pain  and  tenderness.  Diminution  or  suppression 

of  lochia  and  milk  generally  point  to  developed  septic  inflamma- 
tion, especially  if  the  lochial  discharge  has  previously  been  offensive. 

Prognosis. — The  relative  mortality  of  some  of  the  principal 
forms  of  fever  has  already  been  mentioned.  The  danger  is  greater 

when  septicaemia,  or  apparent  septicaemia,  is  due  to  conveyed  con- 
tagion, especially  when  this  is  derived  from  other  cases  of  puerperal 

septicaemia,  from  erysipelas,  or  from  scarlatina.  The  earlier  the 
onset  of  the  disease  after  delivery  the  worse  is  the  prognosis,  and  it 
is  still  worse  if  the  fever  commences  before  delivery.  When  the 
fever  commences  after  a  week  has  passed,  the  prognosis  is  more 
favourable.  The  complaint  is  then  more  likely  to  turn  out  to  be 
local  pelvic  cellulitis,  without  general  septic  infection. 

The  gravest  symptoms  are  signs  of  general  peritonitis,  great 

rapidity  of  pulse,  very  high  temperature,  dry  tongue,  severe  vomit- 
ing, diarrhoea,  and,  above  all,  great  tympanitic  distension  of  abdo- 

men. Diphtheritic  deposit  on  vaginal  ulcers,  or  in  the  throat,  is  an 

unfavourable  sign.  The  most  serious  complications  are  pneumonia 
and  pericarditis.  With  a  given  degree  of  pyrexia,  it  is  a  favourable 
sign  to  find  a  considerable  local  swelling  of  pelvic  cellulitis,  for  the 
pyrexia  need  not  then  be  due  to  the  more  serious  condition  of 

general  peritonitis,  or  to  general  septic  infection. 

Prophylaxis. — The  most  important  points  in  prophylaxis 
are: — (1)  To  guard  the  puerperal  woman  from  the  access  of  any 
special  infection  ;  (2)  to  prevent  the  autogenetic.  production  of  any 
septic  material ;  and  (3)  to  secure,  as  far  as  possible,  that  the 
woman  shall  be  in  the  best  possible  condition  for  resisting  any 
morbid  process,  and  that  no  unnecessary  avenues  shall  be  left  open 
for  absorption. 

The  first  thing,  in  point  of  time,  is  to  promote  the  health  of  the 
woman  before  delivery.  This,  however,  the  physician  may  not 
always  have  the  opportunity  of  carrying  out,  The  sanitary  con- 

ditions of  the  house  and  lying-in  room  are  of  special  importance. 
Care  should  be  taken  that  the  drains  are  in  order,  and  there  is  no 
access  of  sewer  gas,  or  ill-arranged  water-closet  or  sink  near  the 
room.    Ventilation  by  abundant  fresh  air  is  of  equal  importance. 
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This  is  proved  by  the  fact  that  the  frequency  of  puerperal  septicaemia 
has  a  seasonal  variation  in  proportion  to  the  cold,  though  it  is  not 
shown  by  statistics  to  vary  according  to  the  epidemic  prevalence  of 
scarlatina  or  erysipelas  (see  p.  715).  Ventilation  should  be  aided 
by  an  open  fire  whenever  the  weather  is  not  warm  enough  to  allow 
open  windows.  The  utmost  cleanliness  should  be  observed  in  the 
lying-in  room,  and  all  soiled  linen  at  once  removed. 

In  labour,  the  patient  should  not  be  allowed  to  become  exhausted 
by  undue  protraction,  and  timely  aid  by  forceps  shoidd  be  given 
when  required.  On  the  other  hand,  it  is  of  at  least  equal  import- 

ance not  to  cause  unnecessary  lacerations  by  premature  or  hasty 
delivery  with  forceps  when  the  head  is  delayed  by  the  cervix  or 
vaginal  outlet.  No  rupture  of  the  perineum  should  be  allowed  to 
remain  without  the  application  of  sutures.  It  is  of  importance  to 
secure  a  firm  and  permanent  contraction  of  the  uterus,  that  there 
may  not  be  gaping  orifices  to  afford  ready  access  for  any  septic 
germs  to  reach  the  thrombi  in  the  vessels,  and  that  clots  may  not 
be  allowed  to  remain  and  become  decomposed  within  the  uterine 
cavity.  R.  Barnes  recommends  the  administration,  as  a  routine 
practice  in  all  cases,  of  a  mixture  containing  qivinine,  ergot,  and 
digitalis,  with  the  object  of  maintaining  uterine  contraction.  This 
does  not  seem  necessary  when  the  woman  is  strong  and  the  uterus 
active,  but  it  is  very  useful  whenever  there  is  any  tendency  to 
inertia.  The  plan  already  recommended  (see  p.  256)  of  not  letting 
the  patient  remain  too  much  in  one  position,  and  allowing  her  to 
kneel  up  to  pass  water  after  two  days,  aids  the  escape  of  the  lochial 
discharge,  and  the  expulsion  of  any  clots  from  the  uterus. 

An  antiseptic  solution  should  be  used  by  the  nurse  for  washing 
the  genitals.  It  is  better  not  to  use  a  sponge  for  this  purpose,  but 

absorbent  cotton,  which  is  afterwards  destroyed.  The  plan  of  irri- 
gating the  vagina  at  least  twice  a  day  with  an  antiseptic  solution,  as 

a  routine  practice  in  all  cases,  I  believe  to  be  of  veiy  great  value  as 

a  prophylactic,  although  by  some  authorities  it  is  not  approved. 
By  this  means,  not  only  is  ordinary  decomposition  of  the  lochial 
discharge  within  the  vagina  and  ceiwix  uteri  checked,  but  any 

specially  dangerous  germs  which  may  be  conveyed  by  the  air,  or  by 
the  hands  of  nurse  or  accoucheur,  are  likely  to  be  prevented  from 

multiplying  in  the  vagina  and  cervix  uteri,  and  thence  gaining 

access  to  the  tissues.  If  a  Higginson's  syringe  is  used,  it  should  be 
a  new  one.  An  irrigator  (see  p.  741)  is  safer,  since  it  does  not 

permit  any  reflux  into  the  tube,  as  a  syringe  generally  does.  The 

"  ladies'  sanitary  towels,"  which  are  burnt  after  use,  are  preferable 

to  the  ordinary  diapers,  since  the  diapers  may  retain  some  contami- 
nation, notwithstanding  washing. 
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Direct  precautions  should  also  be  taken  against  any  possible  con- 

veyance of  contagion.  No  nurse  should  be  allowed  to  be  in 
attendance  who  has  recently  attended  any  case  of  zymotic  disease, 

puerperal  septicaemia,  or  even  any  doubtful  case  of  pyrexia;  after 
delivery.  All  unnecessary  visitors  should  be  excluded  from  the 

lying-in  room  during  the  first  week,  especially  any  who  are  likely  to 
have  been  in  contact  with  any  zymotic  or  puerperal  contagion.  The 

accoucheur  should  take  care  to  keep  his  finger-nails  cut  short  and 
cleansed  with  a  nail-brush.  He  should  wash  his  hands  with  an 

antiseptic  solution  before  making  any  vaginal  examination.  He 
should  be  careful  not  to  wear  a  coat  the  sleeves  of  which  have  been 

soiled  by  blood  or  discharges  froni  other  lying-in  or  surgical  patients. 
It  is  well  to  use  an  antiseptic  lubricant,  such  as  eucalyptic  or 
carbolised  vaseline  instead  of  ordinary  lard  or  oil.  The  inxportance 

of  the  rule  that  medical  students  attending  the  dissecting  or  post- 
mortem room  should  not  at  the  same  time  attend  cases  of  labour,  is 

now  generally  recognised. 
In  family  practice  it  is  impossible,  as  a  rule,  for  the  practitioner 

to  give  up  midwifery  practice  whenever  he  has  cases  of  scarlatina  or 
erysipelas  under  his  charge.  That  contagion  is  but  rarely  carried 

appears  to  be  proved  by  the  fact  that  the  frequency  of  puerperal 
septicaemia  is  not  shown  by  statistics  to  vary  in  accordance  with  the 

epidemic  prevalence  of  these  diseases  (see  p.  715),  and  also  by  the 
comparative  rarity  of  actual  scarlatina  and  erysipelas  after  delivery 
in  proportion  to  the  whole  number  of  cases  of  severe  puerperal 
pyrexia  (see  p.  716),  especially  when  it  is  remembered  that  con- 

tagion may  be  received  in  many  other  ways  besides  that  of  conveyance 
by  the  accoucheur.  All  medical  men  should,  however,  take  the 
most  careful  antiseptic  precautions  after  visiting  cases  of  any  zymotic 
disease  before  attending  a  labour  or  visiting  puerperal  patients. 
Not  only  should  hands  be  washed  in  some  effective  antiseptic 
solution,  such  as  perchloride  of  mercury  (1  in  1,000)  or  carbolic  acid 
(1  in  20),  but  clothes  should  be  changed,  and  the  longest  possible 
interval  allowed  for  disinfection  by  fresh  air. 

It  is  a  still  more  important  question  what  precautions  are  neces- 
sary when  a  medical  man  has  a  case  of  puerperal  pyrexia  of  any 

form  under  his  charge,  and  whether  it  is  his  duty,  under  these  cir- 
cumstances, to  give  up  midwifery  practice.  It  is  as  undesirable  to 

impose  restrictions  which  are  not  necessary  as  to  omit  any  which 
are  really  called  for.  A  practitioner  may  be  tempted  to  omit  local 
treatment,  which  is  of  importance  for  the  recovery  of  his  patient  if 
he  believes  that  his  undertaking  it  renders  it  necessary  for  him'  to give  up  the  greater  part  of  his  practice.  Again,  under  similar 
circumstances,  he  may  be  reluctant  to  admit  to  his  own  mind,  when 
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diagnosis  is  doubtful,  that  any  given  case  of  puerperal  pyrexia  is  of septicsemic  character,  and  liable  to  become  the  source  of  infection. 
Puerperal  septicaemia  does,  however,  appear  to  be  the  most  dan- 

gerous source  of  contagion  of  all,  as  is  proved  by  those  unfortunate 
instances,  in  which  a  practitioner  has  a  series  of  severe  or  fatal  cases 
in  his  practice,  terminated  only  by  his  giving  up  midwifery  for  a 
considerable  time.  The  utmost  precaution  is  therefore  necessary. 
When  contagion  has  been  conveyed  by  the  accoucheur,  it  has 
frequently  happened  that  the  victims  have  been  women  delivered 
within  two  or  three  days  after  the  one  who  was  the  source  of  the 
contagion,  and  the  mischief  has  thus  been  done  before  the  physician 
had  become  aware  that  the  disease  was  of  a  nature  requiring  special 
precaution.  It  woidd  be  impossible  for  every  medical  man  to  give 
up  midwifery  practice  whenever  a  patient  had  a  rise  of  temperature 
after  delivery.  The  first  and  most  essential  requisite,  therefore,  is 
to  regard  all  cases  of  puerperal  pyrexia,  even  of  the  sbghtest  kinds, 
as  suspicious,  and  to  adopt  the  most  scrupulous  antiseptic  precautions 
in  attending  them. 

It  is  above  all  important  to  preserve  the  clothes,  and  especially 
the  coat,  from  becoming  contaminated.  The  hands  may  probably  be 
made  safe  by  the  thorough  use  of  antiseptics,  but  the  clothes  cannot 
be  so  unless  they  are  boiled  or  steeped  in  antiseptic  solution. 
Fumigation  may  perhaps  destroy  germs  conveyed  in  the  form  of 
dust  and  settling  on  the  surface,  but  cannot  be  relied  upon  if  there 

has  been  closer  contact  with  infecting  material ;  or  if  blood  or  dis- 
charge has  soaked  into  the  cloth.  Even  if  the  clothes  are  changed, 

it  is  easy  to  understand  that,  in  the  very  act  of  changing,  contagion 
may  be  conveyed  by  the  hands  from  one  suit  to  another.  When 

physicians  have  given  up  midwifery  for  several  weeks  and  yet  have 
had  a  recurrence  of  septicaemia  on  returning  to  it,  it  is  probable 
that,  in  most  cases,  the  contagion  has  lingered  in  clothes.  It  is 
obvious  that  gloves  especially,  if  once  infected,  would  readily  again 
convey  contagion  to  the  hands.  Sometimes,  indeed,  there  may  have 
been  something  peculiar  to  the  individual,  as  in  a  case  which  has 
been  recorded  of  a  practitioner  who  suffered  from  chronic  ozoena, 

and  who  was  persistently  attended  by  septicaemia  in  his  midwifery 

practice.  It  has  been  supposed  that  the  poison  may  be  absorbed 

into  the  system  and  exhaled  by  the  skin  or  lungs,  but  this  cannot  be 

regarded  as  proved.  Now  that  organisms  are  recognised  as  being 

the  cause  of  all  true  septicsemia,  it  appears  highly  improbable  that 

the  septic  organisms  could  multiply  or  even  exist  in  a  healthy  person 
and  cause  no  symptoms. 

In  any  case,  therefore,  of  puerperal  pyrexia,  even  if  regarded  as 

not  serious,  the  physician  should  keep  his  clothes  from  contact  with 
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the  patient  or  the  bed-clothes.  If  he  makes  any  vagina
l  examination 

he  should  take  off  his  coat  and  roll  up  his  shirt  sle
eve.  After 

touching  the  patient,  or  anything  connected  with  her, 
 he  should 

constantly  bear  in  mind  that  his  hand  is  contaminated,  an
d  avoid 

touching  his  own  clothes,  bag,  or  instruments  with  it  unti
l  it  has 

been  disinfected.  A  thermometer  or  stethoscope  should  be
  diB- 

infected  with  equal  care.  After  disinfecting  his  hands  he  shou
ld 

avoid  even  shaking  hands  with  the  patient  on  leaving.  There  is 

probably  some  security  in  fumigating  the  clothes  with  sul
phur. 

They  should  be  hungup  in  the  smallest  room  available,  one  witho
ut 

a  chimney  if  possible,  and  several  ounces  of  powdered  sulphur  should
 

be  bmnt  in  an  earthenware  vessel,  such  as  a  flower-pot  saucer.  The 

room  should  be  kept  closely  shut  up  for  some  hours  before  the 

clothes  are  removed.  No  aerial  disinfectant  which  will  allow  a 

person  to  breathe  in  the  room  is  of  the  slightest  use.  Notwith- 

standing the  fumigation  of  clothes,  it  is  safer  to  wear  a  different  suit 

in  visiting  other  lying-in  women. 

When  a  case  of  puerperal  pyrexia  is  likely  to  be  specially  con- 

tagious, it  is  desirable  that  the  attendant  should  give  up  midwifery 

practice  for  a  time.  Much  has  yet  to  be  learnt  about  the  differences 

in  contagious  character  of  different  forms  of  the  disease.  But  it 

appears  to  be  clearly  established,  that  the  most  contagious  are  very 

severe  or  fatal  forms  of  it  (see  p.  717),  and  also  those  which  are 

themselves  derived  from  conveyed  contagion.  My  own  belief  is,  that 

antiseptic  precautions  carried  out  as  described  above,  are  an  adequate 

security.*  But  the  fact  remains,  that  contagion  is  sometimes  con- 
veyed. There  is  also  another  consideration  to  be  taken  into  account. 

If  it  is  known  that  a  practitioner  has  lost  a  patient  after  delivery, 
and  any  other  of  his  patients  suffers  from  pyrexia,  he  is  likely  to  be 
accused  of  carrying  contagion,  even  though  there  may  be,  in  reality, 
no  connection  between  the  two  cases.  Hence  if  a  practitioner  has  a 

fatal  case  of  puerperal  septicaemia,  or  one  likely  to  prove  fatal,  he 
will  do  wisely  to  give  up  midwifery  practice  up  to  at  least  a  week 
after  the  cessation  of  attendance.    A  bath  should  be  taken  before  he 

*  In  the  following  case,  which  occurred  in  my  experience,  the  efficacy  of  antiseptics 
was  severely  tested.  I  was  called  upon  to  perform,  version  in  a  case  of  placenta 
preevia  where  vaginal  plugs  had  been  left  too  long  in  place,  and  the  retained  clots  had 
decomposed.  The  patient  was  already  in  a  condition  of  acute  septicaemia,  with  a 
temperature  of  105°  F.  The  smell  was  so  offensive  that  it  penetrated  the  epithelium, 
and  could  not  be  permanently  removed  from  the  hand  and  arm  by  a  strong  solution  of 
carbolic  acid,  reappearing  again  each  time  after  a  minute  or  two.  It  so  happened  that 
within  an  hour  after  this  operation  I  was  obliged  to  operate  in  Guy's  Hospital  in  a  case 
of  contracted  pelvis,  the  operation  having  proved  too  difficult  for  the  Obstetric  Resi- 

dent. Extraction  had  to  be  effected  with  great  difficulty  through  a  pelvic  outlet 
measuring  not  more  than  two  inches  transversely.  The  first  patient  died  after  deve- 

loping symptoms  of  pytemia :  the  second  recovered  without  more  disturbance  than  was 
to  be  expected  after  so  severe  an  operation. 

3  B 
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again  attends  labour,  the  clothes  disinfected,  and  a  different  suit 
worn.  If  there  is  reason  to  think  that  contagion  has  actually  been 
conveyed  to  any  other  patient,  it  is  proved  that  the  antiseptic  pre- 

cautions taken  have  not  proved  adequate.  It  is  then  imperative  to 
give  up  midwifery  practice,  and,  in  this  case,  it  is  well  to  make  the 
quarantine  longer,  as  much  as  two  or  three  weeks.  Midwives  should 
be  advised  to  be  still  more  cautious  about  attending  other  labours,  if 
they  have  had  one  case  of  pyrexia,  since  they  cannot  generally  be 
trusted  to  use  such  enlightened  skill  in  their  antiseptic  precautions. 

Prophylaxis  in  lying-in  hospitals. — Until  quite  recently  tbe  mor- 
tality due  to  puerperal  septicaemia  in  lying-in  hospitals  has  been  so 

great,  that  many  authorities  have  considered  that  such  institutions 

are  an  injury,  rather  than  an  advantage,  to  the  community.  Not 
only  have  epidemics  of  septicsemia  arisen  from  time  to  time  in  the 
hospitals  and  compelled  their  temporary  closure,  but  sporadic  cases 
have  been  sufficiently  numerous  to  keep  the  mortality  always  high. 

While  in  such  institutions  as  the  out-door  lying-in  charities  of  London 

hospitals,  and  the  Royal  Maternity  Charity,  the  total  maternal  mor- 
tality generally  does  not  exceed  one  half  per  cent.,  in  lying-in  hospi- 
tals, apart  from  any  epidemic,  the  mortality  has  almost  always 

exceeded  one  per  cent.,  and  often  reached  or  exceeded  two  per  cent. 

About  the  beginning  of  the  present  century,  indeed,  great  improve- 
ment appeared  to  have  been  attained,  and  modern  science  was  much 

congratulated  thereupon.  But  the  course  of  affairs  afterwards 
proved  to  be  retrograde.  Thus,  at  the  Rotunda  Hospital,  Dublin, 

always  reputed  to  be  one  of  the  most  healthy  of  lying-in  hospitals, 
between  1826  and  1833,  the  mortality  was  0-9  per  cent.  But 
between  1847  and  1854,  it  had  risen  to  1*3  per  cent.,  and  between 
1868  and  1875,  to  2*2  per  cent.,  although  the  number  of  patients 
delivered  had  diminished  by  one  half,  and  therefore  the  hospital  was 

much  less  crowded  than  before.  Some  years  previous  to  1868,  mor- 

tality had  been  much  higher  still.  Something  of  the  same  sort 

occurred  in  English  lying-in  hospitals.  It  therefore  appeared  that  it 
was  better  for  a  woman  to  be  delivered  in  the  dirtiest  and  most 

poverty-stricken  home,  than  in  the  most  spacious  and  best  managed 

lying-in  hospital. 
Within  the  last  very  few  years,  however,  the  development  of  the 

antiseptic  method  appears  to  have  led  to  the  attainment,  in  some 

lying-in  hospitals,  of  a  rate  of  mortality  as  favourable  as  that  in 

private  houses.  A  considerable  element  in  this  result  appears  to  be 

the  use  of  perchloride  of  mercury  as  an  antiseptic,  both  for  disin- 

fecting hands  and  instruments,  and  for  vaginal  irrigation.  It  has 

the  drawback  that  it  has  occasionally  produced  symptoms  of  poisoning, 

especially  when  the  kidneys  have  been  diseased.    For  hands,  &c,  a 



PROPHYLAXIS. 
739 

solution  of  1  in  1000  may  be  used.  For  vaginal  irrigation,  a  strength 

of  1  in  2000  may  be  used  for  several  occasions,  but  it  is  not  always 

safe  to  use  continuously  a  greater  strength  than  1  in  3000  or  1  in 

4000.  After  irrigation,  the  hypogastrimn  should  be  compressed,  so  as 

not  to  leave  an  excess  in  the  vagina.  If  the  kidneys  are  diseased, 

carbolic  acid  solution,  1  in  40,  should  be  used  instead. 

The  following  are  the  chief  precautions  to  be  used  in  lying-in 

hospitals.  The  bedsteads  should  be  of  iron,  and  should  be  frequently 

washed  with  antiseptics.  It  is  an  advantage  for  the  chairs,  &c,  to 

be  of  iron  also.  Ventilation  by  abundance  of  fresh  air  should  be 

cared  for.  The  palliasse,  bolster,  and  pillow  should  be  stuffed 

with  straw,  chaff,  or  other  cheap  material,  which  can  be  burnt  after 

use  by  each  patient.  The  palliasse  covers,  sheets,  and  other  linen 
should  be  boiled  after  use.  Each  bed  should  be  provided  with 

an  irrigator,  having  a  vaginal  tube  of  glass.  This  tube  should  be 

kept  in  antiseptic  solution  when  not  in  use.  The  vagina  should  be 

irrigated  with  an  antiseptic  solution  at  ■  the  outset  of  labour,  after 
delivery,  and  two  or  three  times  a  day  afterwards.  The  patient 
should  introduce  the  vaginal  tube  herself.  Tarnier  recommends 
the  use,  instead  of  a  mackintosh,  of  a  sheet  of  impervious  tarred 
paper,  which  is  a  cheap  material,  and  need  be  used  only  once.  He 
also  recommends  swabbing  the  occiput  at  each  pain,  as  it  begins 
to  distend  the  vulva,  with  carbolic  oil  (1  in  10).  Sponges  should 
be  forbidden,  and  absorbent  cotton  only  used  for  washing  the 
genitals.  All  soiled  linen  should  be  at  once  removed.  The 

nurses'  dresses  should  be  of  washing  material.  Any  case  of  doubt- 
ful pyrexia  which  may  arise  should  be  at  once  isolated. 

The  plan  adopted  in  most  hospitals  of  placing  the  patient  in  a 

small  delivery-ward  for  labour,  and  then  removing  her  to  another 
ward  containing  a  number  of  lying-in  patients,  is  not  a  good  one. 
In  building  a  new  hospital,  it  is  much  better  so  to  construct  it, 
if  space  allows,  that  each  patient  has  a  small  room,  in  which  she 
is  delivered  and  remains,  so  that  the  conditions  resemble  as  much 
as  possible  that  of  a  private  house.  In  the  pavilion  designed  by 
Tarnier,  there  are,  on  two  floors,  eight  small  rooms,  each  of  which 
can  be  reached  only  by  passing  through  the  open  air.  Corners  are 
rounded  so  as  to  avoid  accumulation  of  dust,  and  walls  and  floors 
are  made  of  impermeable  concrete,  so  that  they  can  be  washed 
by  a  stream  of  water.  By  his  antiseptic  precautions  Tarnier 
has  reduced  the  mortality  only  from  5  per  cent,  to  2  per  cent,  in 
the  old  Maternity  Hospital  at  Paris,  but  to  less  than  0-6  per  cent, 
in  his  new  pavilion. 

Treatment. — Local  Treatment. — The  first  question  to  be  con- 
sidered is  that  of  local  treatment,  to  prevent,  if  possible,  the  entrance 

3  b  2 
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of  any  more  septic  germs  or  poisonous  material  into  the  circulation 
or  tissues.  In  any  case  of  pyrexia  vaginal  irrigation  should  be 
adopted,  if  it  has  not  previously  been  carried  out.  The  irrigation 
should  be  more  frequent  than  is  necessary  in  a  normal  case,  and 
should  be  repeated  every  four  or  every  six  hours.  One  of  the  most 
efficacious  antiseptics  should  be  used,  such  as  perchloride  of  mercury 
(1  in  3000)  or  carbolic  acid  (1  in  40).  If  there  has  been  any 
offensive  discharge,  a  pessary  containing  15  or  20  grains  of  iodoform 
may  be  introduced  into  the  vagina  after  each  irrigation. 

Intra-uterine  irrigation  is  a  mode  of  treatment  requiring  con- 
siderable caution,  but,  in  certain  cases,  it  is  of  very  great  value.  Its 

indiscriminate  use  after  all  cases  of  labour  has  been  found  to  be  rather 
injurious  than  beneficial,  and  to  increase  rather  than  to  diminish  the 
number  of  cases  of  septicsemia.  This  is  probably  due  to  some  morbid 
material  being  carried  by  the  irrigating  tube  from  the  vagina  into 
the  uterus,  or  to  abrasions  of  the  mucous  membrane  produced  by  its 
use.  Irrigation  is  most  urgently  called  for  when  pyrexia  follows 
retention  of  a  portion  of  placenta  or  clots,  adhesion  of  the  placenta, 
the  delivery  of  a  decomposed  fetus,  prolonged  operations  within  the 
uterus,  or  injection  of  an  iron  solution  into  the  uterus,  or  when 
there  is  an  offensive  discharge  which  does  not  yield  to  vaginal 
irrigation.  It  is  not  required  in  every  case  of  elevation  of  tem- 

perature after  delivery,  for  such  elevation  may  prove  to  be  transient. 
In  any  case,  however,  in  which,  within  the  first  few  days  after  de- 

livery, pyrexia  is  accompanied  by  marked  rigors,  in  which  pulse 
and  temperature  rise  to  a  very  high  point,  or  in  which  there  are 
other  signs  of  serious  septic  disturbance,  such  as  the  commencement 
of  general  peritonitis,  it  is  desirable  to  try  the  effect  of  washing  out 
the  uterus.  Even  if  there  is  septicsemia  due  to  conveyed  contagion, 
the  organisms  probably  multiply  in  the  genital  tract  before  gaining 
access  to  the  tissues,  and  it  is  therefore  important  to  destroy  them, 

if  possible,  throughout  the  whole  of  that  tract.  If,  indeed,  the  organ- 
isms are  specially  virulent,  those  already  in  the  blood  or  tissues  may 

multiply  till  a  fatal  result  is  produced.  But  it  is  impossible  to  be 
sure,  at  the  outset,  what  is  the  virulence  of  the  poison,  and  it  may 
always  be  hoped  that  the  vitality  of  the  body  may  triumph  over  the 
micrococci,  if  no  more  are  allowed  to  gain  access.  Uterine  irrigation 
is  specially  called  for  if  there  is  suppression  of  the  lochia  within  the 
first  few  days.  For  the  residue  of  the  decidua,  which  is  generally 
washed  away  in  the  lochial  discharge,  then  remains  within  the  uterus, 
and  is  generally  seen,  at  an  autopsy,  to  have  a  ragged  sloughy 
appearance. 

A  solution  of  perchloride  of  mercury  (1  in  4000),  or  carbolic, 

acid  (1  in  50),  or  iodine  (Tr.  iodi.  5i.  ad  aq.  0  i.),  may  be  used.  The 
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more  than  about  |-  inch  in  diameter,  and  shaped  like  a  uterine 
sound,  but  having  a  gradual  bend  about  4  inches,  instead  of  2  j  inches, 
from  the  end,  to  correspond  to  the  large  size  of  the  puerperal  uterus. 

In  the  absence  of  a  special  tube,  a  large  gum-elastic  catheter  (No. 
12  or  14),  fitted  to  a  piece  of  elastic  tubing,  may  be  used.  This  has 
the  advantage  that  a  new  instrument  can  be  used  in  each  case,  and 

it  can  sometimes  be  passed  into  an  anteflexed  uterus  more  easily 
than  a  rigid  tube.  Higginson's  syringe  should  not  be  used,  since  it is  apt  to  pump  m  air,  and  also  allows  reflux  into  the  tube.  An 
irrigator*  is  the  safest  means.    In  the  absence  of  this,  it  is  best  to 

*  ™gat°r  H  Tde  by  Messra- 1&0hne  and  Sesomann  in  which  the  reservoir  and vaginal  hibe  are  of  glass,  and  the  ordinary  stopcock  is  replaced  by  a  pressure  sW0Tk ho  that  the  calibre  is  unimpeded  when  the  stopcock  is  open  and  the  X«H ' 
can  readily  be  replaced  by  a  new  piece.    (Fig.  222  )  110  tubm& 
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use  an  ordinary  large  syringe  with  well-fitting  piston.  The  vagina 
should  first  be  washed  out,  lest  anything  septic  should  be  carried 
by  the  tube  into  the  uterus.  The  tube  should  then  be  filled  before 
introduction,  and,  in  the  absence  of  a  stopcock,  a  clip  should  be 
placed  at  the  lower  end  of  the  elastic  portion  till  it  has  been  intro- 

duced. The  piston  should  not  be  pushed  down  quite  to  the  bottom, 
to  avoid  injecting  air  ;  and  care  should  be  taken  that  there  is 
plenty  of  room  in  the  cervix  for  the  fluid  to  escape.  If  the  syringe 
requires  refilling  an  assistant  meanwhile  pinches  the  top  of  the 
elastic  tubing  between  his  finger  and  thumb  to  prevent  entry  of 
air.  Care  should  be  taken  not  to  allow  an  excess  of  fluid  to  remain 
in  the  uterus  or  vagina. 

Considerable  nervous  disturbance  is  sometimes  produced  by 
washing  out  the  uterus,  and  I  have  seen  it  cause  an  epileptiform 
convulsion,  the  ultimate  effect,  however,  being  favourable.  If  im- 

provement appears  to  follow  the  irrigation,  or  if  much  shreddy 
material  is  washed  away,  it  may  be  repeated  once  or  twice  a  day 
according  to  circumstances.  If  on  the  other  hand  nothing  is  washed 
away,  if  there  is  no  offensive  discharge,  and  no  improvement  follows, 
it  is  not  generally  desirable  to  repeat  it.  Sometimes,  when  the 
case  is  mainly  one  of  septic  intoxication  alone,  a  very  rapid  and 
marked  result  follows,  as  in  the  case  previously  recorded  (see 
p.  727).  As  might  be  expected,  the  results  are  most  favourable 
when  the  irrigation  is  practised  at  the  outset  of  the  pyrexia.  It  is 
rarely  of  any  use  when  as  much  as  a  week  has  elapsed  since 
delivery,  unless  there  is  evidence  of  retention  of  placenta  or  clots 
within  the  uterus.  If  there  is  evidence  that  the  source  of  mischief 

is  within  the  uterus,  as  when  the  placenta  has  been  adherent,  sup- 
positories containing  iodoform  may  be  passed  into  the  uterus  after 

each  irrigation. 
If  there  is  any  reason  to  believe  that  any  portion  of  placenta  has 

been  retained  within  the  uterus,  as,  for  instance,  when  excessive  or 

recurrent  haemorrhage  has  preceded  the  pyrexia,  the  cavity  of  the 
uterus  should  be  explored  by  the  finger,  previously  disinfected.  If 
anything  is  found  there,  the  cavity  should  be  evacuated  in  the 
manner  recommended  for  the  treatment  of  recurrent  haemorrhage 

after  delivery  (see  p.  701).  The  same  treatment  should  be  carried 

out,  if,  on  making  a  vaginal  examination,  or  on  passing  up  the  tube 

for  uterine  irrigation,  any  mass  within  the  uterus  is  detected  on  the 

finger.  "With  the  exception  of  such  necessary  local  treatment,  all 
vaginal  examinations  and  manipulation  of  the  abdomen  should  be 

made  as  sparingly  as  possible,  so  as  to  secure  the  greatest  amount  of 
rest  for  inflamed  tissues. 

The  vulva  should  be  inspected  in  any  case  of  serious  puerperal 



TREATMENT. 

743 

pyrexia.  If  any  "  puerperal  ulcers"  are  discovered,  they  should  be 

painted  over  with  equal  parts  of  tinct.  ferri  perchlor.  and  tinct.  iodi, 

or  with  solution  of  nitrate  of  silver  (gr.  xx.  ad  or  solution  of 

carbolic  acid  in  glycerine  (gr.  lx.  ad  5$L).  If  there  is  any  diphthe- 
ritic or  pseudo-diphtheritic  deposit  upon  the  ulcers,  the  applications 

should  be  repeated  until  it  disappears. 

The  peritonitis  may  be  treated  locally  by  hot  fomentations,  covered 

by  oiled  silk.  Turpentine  fomentations  at  the  outset  sometimes 

give  comfort.  Mechanical  means  have  sometimes  been  used  for  the 

relief  of  tympanitic  distension  of  the  abdomen,  when  this  is  very 
extreme.  The  effect  of  passing  a  long  rectal  tube,  and  of  giving  a 

turpentine  enema,  may  be  tried.  If  these  do  not  answer,  and  if  the 

pressure  caused  by  the  distension  appears  to  be  a  chief  cause  of  un- 
controllable vomiting,  or  of  severe  pain,  the  distended  coils  of 

intestine  may  be  punctured  to  let  off  the  flatus.  The  fine  needle 
belonging  to  a  hypodermic  syringe,  or  a  very  fine  aspirator  needle, 
may  be  used. 

Diet. — Much  depends  on  supporting  the  strength  by  liquid 
nourishment  given  in  small  quantities  at  short  intervals.  As  a  rule 
the  interval  should  not  be  more  than  two  hours.  The  chief  reliance 

.should  be  placed  upon  milk,  but  yolks  of  eggs  beaten  up  with  milk, 

beef-tea,  and  meat  jelly  may  also  be  given.  Brand's  essence  of  meat is  often  retained  when  other  food  is  vomited.  If  milk  is  vomited  in 

curds,  barley-water  should  be  mixed  with  it.  If  there  is  diarrhoea, 
beef-tea  should  be  avoided,  and  the  milk  should  be  given  with  lime 
water.  Alcohol  is  of  use,  as  tending  to  lower  the  temperature,  and 
having  also  probably,  in  some  degree,  an  antiseptic  influence.  Two 
or  three  teaspoonfuls  of  brandy  may  be  given  every  two  hours. 
Iced  champagne  is  sometimes  found  to  relieve  vomiting.  In  severe 
cases,  when  the  pulse  becomes  very  rapid  and  feeble,  the  quantity  of 

brandy  may  be  increased  up  to  eight  or  twelve  ounces  in  the  twenty- 
four  hours.  If  there  is  so  much  vomiting  as  to  prevent  the  retention 
of  a  sufficient  amount  of  nourishment,  nutrient  enemata  should  be 

given.  The  formula  given  at  p.  278  maybe  used,  with  the  addition 
of  half  an  ounce  of  brandy.  If  there  is  diarrhoea,  twenty  minims 
of  tincture  of  opium  may  be  added.  Forty  grains  of  oxide  of 
bismuth  may  also  be  added. 

Medicinal  treatment. — The  drug  most  to  be  relied  upon,  both  as 
an  antipyretic  and  antiseptic,  is  quinia.  A  ten-grain  dose  may  be 
given  at  the  outset,  when  pyrexia  is  high,  and  then  five  grains  every 
three  or  four  hours.  When  the  fever  is  continuous,  and  is  not  con- 

trolled by  this  means,  a  dose  of  twenty  grains,  given  twice  a  day,  is 
sometimes  more  effectual.  Large  doses  of  quinia  are  often  better 
tolerated  when  given,  not  in  an  acid  solution,  but  as  a  simple 
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powder  in  water,  or  in  a  mucilaginous  mixture  with  15  grains 
of  subnitrate  of  bismuth,  and  5  grains  of  bicarbonate  of  soda. 

Other  antipyretics,  such  as  salicylate  of  soda  or  antipyrin,  may  be 
tried  if  quinia  fails  or  is  not  tolerated.  Antiseptics  such  as  sulpho- 
carbolate  of  soda  and  sulphite  of  soda  are  also  sometimes  used,  but 
have  not  proved  on  the  whole  to  give  better  results  than  quinia. 
They  may  be  given,  alternately  with  quinia,  if  the  quantity  of 
quinia  has  to  be  diminished  on  account  of  cinchonism.  In  cases  in 

which  quinia  has  failed,  Warburg's  tincture,  in  which  quinia  is 
combined  with  a  large  number  of  aromatic  substances,  has  some- 

times been  found  useful.  It  is  given  in  two  or  more  successive 
doses  of  half  an  oimce,  undiluted,  at  two  or  three  hours  interval. 
In  adynamic  conditions  when  there  is  great  tympanitis,  oil  of 

turpentine  (m  xv. — xx.),  given  on  sugar,  may  be  of  use. 
When  there  is  peritonitis,  opium  or  morphia  should  be  given  in 

sufficient  quantity  to  control  the  pain.  When  pain  is  severe,  large 
quantities  are  often  well  tolerated,  and  appear  to  be  beneficial.  A 
subcutaneous  injection  of  a  quarter  or  a  third  of  a  grain  of  acetate 

of  morphia  may  be  given  at  the  outset,  and  then  some  Battley's 
liquor  opii  sedativus  may  be  given  with  the  quinine.  In  the  case  of 
vomiting,  the  sedative  may  be  given  by  the  rectum  or  subcutaneously. 
In  prolonged  cases  of  fever,  and  those  which  assume  the  pytemic 

form,  the  tincture  of  perchloride  of  iron,  in  addition  to,  or  in  sub- 
stitution for,  the  quinia,  is  often  of  great  value. 

The  result  of  giving  purgatives  as  evacuants  has  been  highly 
spoken  of  by  some  authorities,  but  there  is  a  risk  of  setting  up 
diarrhoea,  which  is  always  an  unfavourable  symptom.  If  there  is 
constipation  at  the  outset  of  pyrexia,  and  no  very  acute  peritonitis, 
or  sign  of  severe  septic  affection,  three  or  four  grains  of  calomel 
may  be  given.  This  is  often  followed  by  a  fall  of  temperature. 
Diarrhoea  should  not  be  stopped  too  quickly,  if  moderate  in 

amount,  since  some  of  the  poison  may  be  carried  off  in  the  evacua- 
tions. If  necessary,  opium  may  be  given  by  the  mouth  or  rectum. 

Tincture  of  perchloride  of  iron  is  of  use  in  checking  diarrhoea,  if 
tolerated  by  the  stomach. 

Vascular  depressants,  such  as  tincture  of  aconite  in  doses  of  one 

minim,  given  at  first  every  half-hour,  or  tinct.  veratri  viridis,  in  five- 

minim  doses,  are  recommended  by  some  authorities.  If  given  at  all, 

they  require  very  careful  watching.  They  sho\dd  be  used  only  at 

the  outset,  and  should  be  avoided  in  any  asthenic  form  of  disease. 

Refrigeration. — If  the  temperature  rises  to  a  very  high  degree, 

such  as  105°,  and  is  not  brought  down  by  antipyretic  medicines 

such  as  quinine,  benefit  is  sometimes  found  from  direct  application 

of  cold.    Baths  or  wet  packing  have  been  used,  but  the  disturbance 
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to  the  patient  which  these  involve  is  a  serious  disadvantage  in  peri- 

tonitis. The  simplest  mode  of  reducing  temperature  is  the  applica- 

tion over  the  head,  either  of  Thornton's  ice-water  cap,  made  of 

india-ruhher  tubing,  or  of  Leiter's  temperature  regulator,  made  of 

metal  tubing,  through  either  of  which  a  stream  of  ice-cold  water  is 

kept  running  from  a  reservoir  elevated  above  the  bed,  the  rapidity 

of  the  stream  being  regulated  by  a  tap.  This  application  of  cold  to 

the  head  is  generally  found  to  affect  appreciably  the  temperature  of 

the  whole  body.  If  its  effect  proves  insufficient,  the  body  may  be 

sponged  occasionally  with  water  at  a  temperature  between  70°  and 
80°  F.  A  temperature  regulator  may  also  be  applied  over  the 
abdomen  if  desired.  A  thin  garment  should  then  be  interposed 
between  the  coil  and  the  skin. 

Treatment  of  pelvic  cellulitis  and  pelvic  peritonitis. — In  these  con- 
ditions the  treatment  has  to  be  directed  chiefly  to  the  local  affections 

and  to  the  consequent  pyrexia,  not  to  any  general  septicaemia.  If 
the  disease  comes  on  with  high  fever  within  a  week  after  delivery, 

quinia  should  be  given  in  full  doses  in  the  manner  already  described. 
If  it  commences  insidiously,  and  is  observed  only  at  a  later  period, 

quinia  may  be  given  in  more  moderate  doses.  Opiates  should  be 
given  in  sufficient  quantity  to  keep  the  pain  in  check.  The 
requirement  for  them  will  be  mostly  in  proportion  to  the  degree  in 
which  the  peritoneum  participates  in  the  inflammation.  In  mild 

cases,  suppositories  containing  half  a  grain  of  hydrochlorate  of 
morphia  may  be  introduced  per  rectum  from  time  to  time  by  the 

nurse,  whenever  great  complaint  of  pain  is  made.  Linseed  poultices 
should  be  kept  constantly  applied  over  the  lower  part  of  the 
abdomen,  so  long  as  there  is  pain  and  high  temperature.  Glycerine 
of  belladonna  or  tincture  of  opium  may  be  spread  over  the  skin 
beneath.  If  it  is  desired,  at  this  stage,  to  try  the  effect  of  an 
absorbent,  the  skin  under  the  poultice  may  be  smeared  with  equal 
parts  of  unguentum  hydrargyri  and  unguentum  belladonse. 

An  essential  part  of  the  treatment  is  complete  and  prolonged  rest. 
A  late  outbreak  of  acute  symptoms  is  often  due  to  the  earlier  stage 
having  been  overlooked,  and  the  patient  getting  up  and  returning 
to  work  prematurely.  The  patient  should  remain  in  bed  until  the 
pain,  tenderness,  and  pyrexia  have  subsided  for  some  considerable 
time,  and  the  exudation  is,  in  great  part,  absorbed.  Caution  about 
any  over-exertion  or  exposure  to  cold  is  necessary  for  weeks  or 
months  longer.  If  there  is  persistent  local  pain  long  after  all  fever 
has  subsided  counter-irritation  to  the  skin  over  the  painful  spot 
may  be  employed.  Liniment  of  iodine  may  be  painted  over  it 
daily  until  the  skin  becomes  sore. 

Irrigation  or  syringing  with  hot  water  at  a  temperature  of  from 
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105°  to  110°  F.  appears  to  tend  to  reduce  the  inflammation  and hasten  the  absorption  of  the  exudation  by  stimulating  the  lympha- 
tics. This  may  be  commenced  as  soon  as  it  can  be  carried  out 

without  too  much  disturbing  the  patient,  and  employed  two  or  three 
times  a  day  until  the  exudation  has  been  in  considerable  part 
absorbed  and  the  patient  is  able  to  get  up.  Absorbent  drugs  are 
not  of  so  much  avail  as  promoting  the  general  nutrition  and  vigour 
of  the  patient  by  good  food  and  tonics.  But,  in  the  later  stage, 
after  the  subsidence  of  fever,  the  liquor  hydrargyri  perchloridi  may 
be  given  in  eighty-minim  doses  three  times  a  day.  This  appears 
to  be  preferable,  in  general,  to  iodide  of  potassium,  as  being  rather 
tonic  than  depressant.  It  may  be  combined  with  quinine,  cinchona, 
or  with  tinct.  ferri  perchloridi.  Iodide  of  potassium,  in  five-grain 
doses,  may  also  be  combined  with  it. 

Treatment  of  pelvic  abscess. — As  soon  as  an  abscess  points  exter- 
nally it  should  be  opened  antiseptically.  Eeddening  of  the  skin 

will  be  an  indication  that  there  is  no  risk  of  opening  the  peritoneal 
cavity.  If  there  is  doubt  as  to  the  depth  at  which  the  pus  lies,  a 
hypodermic  syringe  or  small  aspirator  needle  may  be  used  to  explore 
in  the  first  instance.  The  incision  may  be  made  under  carbolic 

spray,  and  a  drainage  tube  introduced  according  to  Lister's  method, 
the  end  of  the  tube  being  cut  off  level  with  the  skin,  and  secured 
by  two  loops  of  carbolised  silk,  passed  through  the  end  of  the  tube 
and  laid  flat  upon  the  skin  beneath  the  gauze  dressings.  If  an 
abscess  has  spontaneously  opened  or  has  been  opened  externally, 
and  the  sinus  does  not  close,  but  pus  continues  to  be  poured  out 
from  a  large  cavity,  a  large  drainage  tube  shoidd  be  introduced  to 
the  full  depth  of  the  cavity.  The  free  end  of  the  tube  may  be 
immersed  in  a  bottle  containing  an  antiseptic  solution,  and  the  cavity 
may  be  washed  out  daily  by  means  of  a  funnel  with  a  solution  of 

iodine  (Tr.  iodi  5ii.  ad  Aq.  0  i.)  or  sulphurous  acid  (Acid,  sulphurosi 
5  iv.  ad  Aq.  0  i).  Such  a  failure  to  close  is  more  likely  in  the  case 
of  an  abscess  due  to  peritonitis  than  in  the  ordinary  suppuration  of 
pelvic  cellulitis,  especially  when  the  opening  is  high  up  in  the 
abdomen,  as  for  instance  at  or  near  the  umbibcus.  Carefully 

adjusted  pressure  by  pads  of  cotton-wool  may  assist  in  causmg  the 

abscess  to  close.  In  rare  cases,  when  other  means  fail,  if  the 

abscess  cavity  is  found  to  descend  close  to  the  vagina,  it  may  be 

desirable  to  make  a  coimter-opening  at  its  lowest  point  by  cutting 

from  the  vagina  upon  the  point  of  a  probe  passed  into  the  abscess  ; 

a  drainage  tube  may  then  be  passed  through  the  two  openings. 

If  a  fluctuating  swelling,  due  to  the  pointing  of  an  abscess,  can 

be  felt  from  the  vagina,  the  presence  of  pus  should  first  be  verified 

by  an  aspirator  needle,  and  the  abscess  then  opened  by  a  guarded 



PUERPERAL  TETANUS. 747 

straight  bistoury  or  tenotomy  knife.  The  most  favourable  point  for 

opening  is  the  posterior  vaginal  cul-de-sac.  A  drainage  tube  may 

be  introduced,  the  most  suitable  form  of  tube  for  the  purpose  being 

a  sett-retaining  elastic  catheter.  Tf  the  pus  lies  at  all  deep,  the 

opening  into  the  abscess  may  be  made  small  at  first  and  then 

enlarged  by  introducing  a  pair  of  dressing  forceps  and  separating 

the  blades,  according  to  the  method  recommended  by  Hilton  for  the 

evacuation  of  deep  abscesses.  If  the  constitutional  symptoms  indi- 

cate suppuration,  and  a  boggy  feeling  only  can  be  detected  in  the 

swelling,  but  no  distinct  fluctuation,  the  aspirator  may  be  used  to 
search  for  pus. 

Puerperal  Tetanus. 

Puerperal  tetanus  is  extremely  rare  in  tins  country.  No  instance 

of  it  occurred  in  46,089  deliveries  hi  the  Guy's  Hospital  Lying-in 
Charity,  and  I  have  met  with  it  only  once.  It  resembles  surgical 
tetanus  in  that  it  arises  from  some  irritation  connected  with  the 

local  traumatic  condition  in  the  uterus  or  vagina.  It  further 
resembles  it  in  the  fact  that  an  important  exciting  cause  is  exposure 
to  cold,  especially  hi  hot  climates.  As  in  the  case  of  tetanus  in 

general,  it  has  been  supposed  that  the  starting  point  is  some  kind 
of  septic  condition  in  the  wounded  tissues.  This  cannot,  however, 

be  the  same  as  the  septic  process  which  gives  rise  to  the  ordinary- 
forms  of  septicaemia,  since  tetanus  is  so  extremely  rare  in  proportion 
to  septicaemia,  and  moreover  it  sometimes  comes  on  when  a  patient 
is  apparently  doing  well  in  other  respects.  Tetanus  has  sometimes 

been  observed  after  full-term  delivery,  but  more  frequently  after 
abortion,  especially  if  an  adherent  placenta  has  been  separated  from 
the  uterus. 

The  symptoms,  prognosis,  and  treatment  are  similar  to  those  of 
tetanus  in  general.  Sir  James  Simpson  collected  the  records  of  27 
cases,  of  which  22  were  fatal. 



CHAPTER  XL. 

PHLEGMASIA  DOLENS,  THKOMBOSIS,  EMBOLISM, 
SUDDEN  DEATH. 

PHLEGMASIA  DOLENS,  OR  PERIPHERAL  VENOUS  THROMBOSIS. 

The  term  phlegmasia  dolens  or  phlegmasia  alba  clolens  is  applied 
to  a  swelling  of  one  or  both  legs,  characterised  by  pain,  tension  of 
the  skin,  brawny  hardness,  absence  of  pitting  on  pressure,  and  a 
shining  whiteness  of  the  surface.  Much  controversy  has  taken 
place  as  to  its  true  pathology.  In  former  days  it  was  fancifully 
ascribed  to  a  metastasis  of  the  milk.  From  this  theory,  and  from 
the  white  appearance  of  the  skin,  was  derived  the  popidar  term  of 

milk-leg.  By  different  authorities  it  has  been  regarded  as  inflam- 
mation or  obstruction  of  the  lymphatics,  as  general  inflammation  of 

all  the  tissues  of  the  limb,  or  as  phlebitis. 

Tt  is  now  recognised  that  the  most  constant  anatomical  condition 

is  thrombosis  of  the  veins  ;  and  that  phlebitis,  if  it  occurs,  is  gene- 

rally secondary,  either  to  the  thrombosis  or  to  inflammation  of  sur- 
rounding cellular  tissue.  There  must,  however,  be  something  more 

than  obstruction  of  the  veins  to  account  for  the  brawny  tension  of 
the  affected  limb,  the  tissues  of  which  are  filled  with  coagulable 

lymph,  not  with  ordinary  serum.  The  condition  is  totally 
different  from  the  common  oedema  which  is  produced  by  pressure 

on  veins,  or  even  by  thrombosis  of  a  vein  under  different  circum- 
stances. This  can  only  be  accounted  for  in  one  of  two  ways,  either 

that  obstruction  of  the  lymphatics  as  well  as  of  the  veins  is  an 

essential  part  of  the  disease,  or  that  there  is  some  toxcemic  condi- 
tion of  the  blood,  in  consequence  of  which  the  flvud  poured  out  is 

irritating  to  the  tissues  and  sets  np  a  kind  of  quasi-inflammation 

leading  to  the  production  of  coagulable  lymph.  Probably  both 

these  conditions,  and  especially  lymphatic  obstruction,  actually  play 

a  part  in  the  causation.  The  lymphatic  obstruction  cannot,  how- 

ever, be  so  readily  demonstrated  anatomically  as  the  venous  throm- 

bosis.   It  was  especially  contended  by  Tilbury  Fox*  that  the 

*  Obst.  Trans.,  1862. 
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lymphatic  obstruction  is  the  most  essential  part  of  t
he- disease,  and 

that  phlegmasia  dolens  may  exist  even  without  any  thro
mbus  in  the 

veins.  ■  . 

Causation.— There  is  strong  reason  for  believing  that  the
 

presence  of  some  septic  material  in  the  blood  generally  has  an 

influence  in  the  production  of  the  coagulation.  This  is  shown  by 

the  fact  that  phlegmasia  dolens  does  sometimes  occur  apart  from 

pregnancy  or  the  puerperal  state,  and  that  this  happens  in  case
s 

where  there  is  some  source  for  septic  absorption.  It  has  been 

especially  observed  when  there  is  ulcerated  cancer  of  some  internal 

part,  such  as  the  cervix  uteri,  but  has  sometimes  occurred  in  a  late 

stage  of  phthisis.  The  following  case,  recorded  by  Tyler  Smith,* 
also  shows  that  phlegmasia  dolens  may  sometimes  have  its  origin  in 

septic  contagion.  A  practitioner  had  been  in  close  attendance  upon 

a  patient  dying  of  erysipelatous  sore-throat  with  sloughing,  and  was 

himself  affected  by  sore-throat.  Under  these  circumstances  he 

attended,  within  the  space  of  twenty-four  hours,  three  ladies  in  their 
confinements.  All  these  ladies  were  attacked  by  phlegmasia  dolens. 

Phlegmasia  dolens  might  therefore,  like  pelvic  cellulitis,  have  been 

included  in  the  chapter  on  puerperal  fevers.  It  has  been  thought 

more  convenient  to  describe  it  separately,  because  it  generally  arises 

at  a  later  stage  than  the  forms  of  fever  there  described,  and  is  only 
rarely  associated  with  general  septic  infection. 

The  impoverished  blood  of  the  pregnant  woman  is  already  prone 
to  clot,  as  is  shown  by  the  tendency  to  thrombosis  in  varicose  veins 
even  during  pregnancy.  This  tendency  is  further  increased  if  there 

has  been  any  undue  haemorrhage  after  delivery.  Trie  local  con- 
ditions also  favour  thrombosis.  The  veins  have  been  distended  in 

consequence  of  the  abdominal  pressure  in  pregnancy,  and  the  current 
in  them  is  slow  while  the  woman  is  lying  quiet  in  the  puerperal 
period.  Moreover  there  are  always  thrombi  in  the  mouths  of  the 
uterine  veins.  From  these  thrombosis  may  easily  extend  deeper 
into  the  uterus,  and  thence  into  the  veins  of  the  broad  ligaments. 
If  it  proceeds  no  further  than  this  it  gives  no  sign  of  its  existence. 
But  from  the  broad  ligament  thrombosis  may  reach  the  iliac  veins, 
and  spread  downward  to  the  femoral  veins.  It  has  long  been 
observed  that  women  who  have  suffered  from  haemorrhage  are  most 
prone  to  phlegmasia  dolens.  Any  febrile  condition  also  increases 
the  fibrin  in  the  blood,  and  thereby  the  tendency  to  thrombosis. 

Symptoms  and  Course. — The  commencement  of  symptoms  is 
rarely  within  the  first  week  after  delivery ;  more  frequently  it  is  in 
the  second  week,  and  still  more  frequently  in  the  third.  Sometimes, 

•  Manual  of  Obstetrics,  p.  539. 
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but  not  always,  there  are  preliminary  symptoms  of  malaise  with 
coated  tongue  and  slight  pyrexia.  The  first  characteristic  symptom 
is  that  of  acute  pain  in  the  leg.  The  locality  of  this  depends  upon 
the  course  of  the  local  affection.  More  frequently  this  commences 
in  the  thigh,  near  the  femoral  vessels,  and  spreads  downward.  Less 
frequently,  it  begins  in  the  calf  of  the  leg,  or  near  the  ankle,  and 
extends  upward  and  downward.  Exceptionally  the  swelling  remains 
limited  to  the  upper  part  of  the  thigh. 

The  left  leg  is  affected  more  frequently  than  the  right,  probably 
because  the  venous  circulation  of  the  left  leg  is  more  apt  to  be 
impeded  from  the  presence  of  the  rectum  and  sigmoid  flexure  on 
the  left  side.  Not  unfrequently  the  other  leg  is  affected  afterwards, 
generally  after  an  interval  of  about  a  week.  Exceptionally  the 
attack  is  preceded  by  pelvic  cellulitis  on  the  affected  side.  In  this 
case,  the  thrombosis  is  probably  secondary  to  inflammation  of  the 
cellular  tissue  surrounding  the  iliac  or  femoral  veins. 

The  onset  of  pain  is  accompanied  by  a  rise  of  pulse  and  tempera- 

ture, the  temperature  generally  reaching  101°  or  102°.  Sometimes 
there  are  also  initial  rigors.  Swelling  follows  quickly  upon  the 
pain.  At  first  the  swelling  may  pit  on  pressure,  as  it  does  also 

when  subsiding.  It  gradually  increases  for  two  or  three  clays,  and, 
when  it  has  reached  its  height,  has  the  characters  already  described. 

The  white  tense  surface  may  be  variegated  by  knots  of  purple  super- 
ficial veins.  If  the  skin  is  pricked,  the  fluid  which  exudes  is  not 

thin  serum,  but  coagulable  lymph.  Special  swelling  and  tenderness 
may  be  felt  along  the  course  of  the  affected  veins,  especially  at  the 
onset  or  decline  of  the  affection.  When  the  tension  is  very  great 
they  are  not  so  easy  to  detect.  Motion  of  the  leg  is  prevented  on 
account  of  the  pain  and  pressure  of  the  swelling  on  the  muscles. 
After  from  seven  to  ten  days,  the  pyrexia  generally  subsides,  and 

the  swelling  begins  to  be  less  tense,  and  to  allow  pitting  or  pres- 
sure. It  does  not  completely  disappear  for  several  weeks,  generally 

as  much  as  five  or  six,  and  sometimes  the  tendency  to  swelling 

remains  for  many  months  afterwards.  Occasionally,  during  the 

early  stage,  there  are  renewed  attacks  of  pyrexia,  with  extension  of 
the  thrombosis  to  fresh  veins. 

In  rare  cases  the  arm  becomes  affected  by  phlegmasia  dolens  in 

the  same  way  as  the  leg.  Phlegmasia  dolens  of  the  arm  alone  has 

chiefly  been  observed  apart  from  the  puerperal  state.  But  in  some 

puerperal  patients  the  arms  become  affected  as  well  as  the  legs,  and 

thrombosis  may  occur  in  other  situations  also,  as  in  the  neck. 

These  multiple  thromboses  are  generally  the  sequelas  of  some  general 

septic  infection,  and  are  of  a  grave  character. 

Pathological  anatomy. — The  veins  most  frequently  affected 
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by  thrombosis  are  the  femoral,  iliac,  popliteal,  tibial  and  peroneal. 

More  rarely  there  is  thrombosis  in  the  saphenous  veins.  In  the 

later  stage,  the  veins  may  be  inflamed,  and  adherent  to  the  sur- 
rounding cellular  tissue  ;  especially  when  the  commencement  of  the 

affection  has  been  by  extension  from  pelvic  cellulitis.  The  lymphatic 

glands  are  generally  enlarged,  the  lymphatics  matted  together  with 

the  vessels  by  inflammatory  exudation.  The  clot  may  be  found 
softened  down  by  fatty  degeneration.  When  the  affection  is  part 

of  general  septicaemia,  the  clot  is  more  disintegrated,  and  there  may 
be  pus  in  the  veins. 

Sequelae. — As  a  general  rule,  the  clot  shrinks  up  or  becomes 
disintegrated,  and  the  circulation  through  the  affected  vessels  is 
restored.  More  rarely  the  vessels  become  permanently  obliterated. 
In  these  cases,  more  or  less  swelling,  or  tendency  to  swell,  may 
remain  in  the  leg  for  months  and  even  years,  and  the  use  of  the 

limb  is  impaired  for  a  corresponding  time.  In  either  case,  a  vari- 
cose condition  of  the  veins  which  have  been  distended  in  conse- 

quence of  the  obstruction  is  apt  to  remain. 
Rarely  suppuration  takes  place  about  the  affected  vessels.  This 

usually  ends  favourably  after  the  opening  of  the  abscess.  When, 
however,  the  septic  character  predominates  in  the  affection,  and 

especially  in  lying-in  hospitals,  extensive  burrowing  abscesses  may 
be  formed.  Under  similar  conditions,  the  thrombi  may  become 
disintegrated  and  form  septic  emboli  which  set  up  general  pyaemia. 
Even  a  healthy  clot  may  be  detached  and  cause  embolism  of  the 

pulmonary  artery.  The  consequence  may  be  sudden  death,  or 
serious  embarrassment  to  respiration.  Fortunately,  the  detachment 
of  a  clot  is  rare,  except  as  the  result  of  premature  exertion  or 
injudicious  manipulation  of  the  affected  veins. 

Treatment. — The  first  essential  in  treatment  is  absolute  rest, 
and  this  must  be  prolonged  for  a  considerable  time,  with  a  special 
view  to  the  danger  of  embolism  of  the  pulmonary  artery.  For  the 
same  reason  all  friction  should  be  avoided,  and  manipulation  of  the 
affected  vessels  should  be  used  only  with  great  caution.  The 
affected  leg  should  be  somewhat  elevated,  and  guarded  from  pressure 
by  a  cradle.  For  relief  of  pain  it  may  be  wrapped  in  thinly-spread 
linseed  poultices,  hot  fomentations,  or  in  flannel  moistened  with 
an  anodyne  lotion,  and  covered  with  oiled  silk.  Opium  or  morphia 
should  be  given  .until  the  pain  is  relieved.  Quinine  in  moderate  or 
considerable  doses,  according  to  the  degree  of  pyrexia,  is  of  most 
value  in  the  acute  stage.  Later,  the  tincture  of  perchloride  of  iron 
may  be  given.  In  the  later  stage,  when  the  swelling  is  subsiding 
the  leg  may  be  bandaged  evenly  with  a  flannel  bandage,  and  still 
kept  elevated.    The  patient  should  on  no  account  be  allowed  to 
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leave  her  bed  till  all  tenderness  and  swelling  of  the  vein  have  dis- 
appeared. In  the  septic  forms  of  the  disease  the  treatment  will  he 

merged  into  that  of  puerperal  septictemia. 
It  was  formerly  recommended  to  apply  leeches  over  the  inflamed 

vein,  and  even  to  repeat  the  leeching  on  successive  occasions,  and 
also  to  apply  blisters  to  the  affected  limb.  Since  the  disease  is  one 
associated  with  debility,  and  frequently  a  sequela  of  haemorrhage, 
leeching  is  not  desirable,  even  though  it  might  give  relief  to  local 
pain.     Blisters  are  only  likely  to  increase  the  distress. 

Embolism  and  Thrombosis  of  the  Pulmonary  Arteries. 

Attention  has  long  been  attracted  by  the  startling  cases  in  which, 

quite  unexpectedly,  sudden  death  occurs  either  during  labour,  or, 
more  frequently,  after  delivery.  It  is  now  recognised  that  the  most 

frequent  cause  of  such  sudden  death  is  embolism  of  the  pulmonary 
arteries.  This  embolism  is,  in  the  majority  of  cases,  the  sequel  of 
thrombosis  in  the  veins  of  the  uterus  or  its  vicinity,  or  in  the  iliac 
or  femoral  veins.  It  may  occur  at  any  time  up  to  four  or  five 
weeks  after  delivery,  but  is  more  common  after  a  certain  interval, 

when  changes  may  have  taken  place  in  the  clot  which  promote  its 
detachment.  Embolism  may  occur,  however,  even  before  delivery, 
and  when  this  is  the  case,  the  clot  is  most  likely  to  be  derived  from 

a  thrombus  in  a  uterine  sinus  at  the  placental  site.  In  this  situa- 

tion, ante-partum  thrombosis  may  occur  if  there  has  been  separation 

of  the  placenta,  and  the  thrombus  is  likely  to  be  more  bulky  than 
that  which  would  have  been  formed  after  delivery  and  retraction  of 

the  uterus.  Then,  when  retraction  does  occur  in  the  course  of 

labour  or  after  delivery,  the  loose  thrombus  may  be  squeezed  out 

and  carried  to  the  pulmonary  arteries.  According  to  Spiegelberg,* 
this  accident  most  often  occurs  when  premature  labour  is  induced 

by  some  method  which  involves  the  risk  of  separating  the  placenta. 

The  predisposing  causes  are  therefore  all  those  which  tend  to 

coagulation  of  the  blood,  especially  haemorrhage,  depression  of  the 

circulation  from  haemorrhage  or  exhaustion,  pyrexia  due  to  any 

cause,  and  the  entrance  of  septic  material  into  the  circulation
.  It 

is  only  the  milder  forms  of  septic  infection,  however,  which
  are 

likely  to  lead  to  sudden  death  through  embolism  of  the  mai
n  trunk 

or  largest  branches  of  the  pulmonary  artery.  If  the  clot
  itself  has 

a  definitely  septic  character,  and  contains  septic  organisms,  
it  quickly 

becomes  disintegrated.  Small  fragments  are  then  apt  to  
be  detached, 

and  either  plug  smaU  branches  of  the  pulmonary  artery
,  or  pass 

•  Lehrbuch  der  Gcburtsbiilfe,  2nd  cd.,  p.  603. 
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through  the  pulmonary  capillaries  and  cause  minute  emboli  in  ot
her 

parts  °of  the  body.  This  condition  has  already  been  described  in 
the  chapter  on  puerperal  fevers  as  leading  to  visceral  pyaemia.  The 

clot  may,  however,  be  apparently  healthy,  even  though  entrance  of 

septic  material  has  had  something  to  do  with  the  coagulation  :  per- 

haps because  the  influence  has  been  that  of  septic  intoxication  only, 

not  septic  infection  (see  p.  712).  In  such  case,  if  detached  at  all, 

it  is  more  likely  to  be  detached  in  a  considerable  mass,  and  plug  a 

large  branch  or  the  main  stem  of  the  pulmonary  artery. 

Considerable  controversy  has  taken  place  as  to  whether  individual 

cases  should  be  interpreted  as  embolism  or  as  primary  thrombosis 

of  the  pulmonary  artery.  On  the  one  hand  it  is  argued,  and  the 

argument  has  much  weight,  that  it  is  not  likely  that  coagulation 

should  take  place  first  in  a  situation  where  the  current  is  so  rapid 

as  it  is  in  the  pulmonary  arteries.  On  the  other  hand,  it  is  said 

that  the  pulmonary  artery  breaks  up  at  once  into  a  number  of 
branches,  which  radiate  from  it  at  different  angles  to  the  several 

parts  of  the  lungs.  Consequently  a  large  extent  of  surface  is  pre- 
sented to  the  blood,  and  there  are  numerous  angular  projections 

into  the  currents ;  both  which  conditions  are  calculated  to  induce 

the  spontaneous  coagidation  of  the  fibrin.*  This  mode  of  bifurca- 
tion must  also  cause  considerable  retardation  of  the  current,  which 

may  therefore  become  slow  enough  to  allow  coagulation  when  the 

heart's  action  is  greatly  depressed. 
Extensive  coagulation  may  be  found  in  the  pulmonary  arteries 

and  right  heart  after  death,  having  the  appearance  of  being  due  to 
thrombosis.  It  is  to  be  remembered,  however,  that  an  embolus 

always  causes  the  deposit  of  fresh  fibrin  on  its  surface,  and  thus 
leads  to  secondary  thrombosis,  extending  backward  toward  the  heart. 

A  small  primary  embolus  may  thus  escape  detection.  Moreover  it 
is  often  difficult  to  say  whether  the  extensive  thrombosis  may  not 
have  been  formed  only  during  the  death  agony. 

Most  of  the  best  pathologists,  however,  are  of  opinion  that  embol- 
ism of  the  pulmonary  arteries  is  much  more  frequent  than  primary 

thrombosis.  An  embolus  is  distinguished  by  its  being  more  de- 
colorised and  distinct  in  appearance  from  the  thrombosis  formed 

upon  it,  and  by  its  generally  being  situated  at  a  point  of  bifurcation 
of  the  artery,  at  which  it  has  been  arrested.  Also  it  is  not  moulded 

in  shape  to  the  vessel  which  contains  it,  and  occasionally  it  may  be 
fitted  on  to  the  clot  elsewhere  from  which  it  has  been  detached. 

An  ante-mortem  arterial  thrombus  presents  a  rounded  end  toward 
the  heart,  and  is  dense,  consisting  of  layers  of  decolorised  fibrin. 

•  Humphry,  "  On  the  Coagulation  of  the  Blood  in  the  Venous  System  durinir 
Life." 3  C 
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It  may  be  softened  in  the  centre  from  commencing  degeneration. 
It  is  non-adherent  to  the  walls  of  the  vessel,  and  may  allow  a  little, 
space  for  the  blood  to1  circulate  between. 

Playfair  is  one  of  the  strongest  advocates  for  the  relative  frequency 
of  primary  thrombosis  of  the  pulmonary  artery.  In  an  analysis  of 
25  cases  of  sudden  death  after  delivery,  he  regards  15  out  of  the 
25 — in  all  of  which  death  occurred  before  the  fourteenth  day,  often 
on  the  second  or  third — as  due  to  primary  thrombosis.  In  7  onlv 
he  found  that  there  was  distinct  evidence  of  embolism,  and  in  them 
death  occurred  at  a  remote  period  after  delivery  ;  in  none  before 
the  nineteenth  day.  He  infers  that  time  is  required  to  admit  of 
degenerative  changes  taking  place  in  the  deposited  fibrin,  in  order  to 
lead  to  the  separation  of  an  embolus.  It  is  to  be  remembered, 
however,  that  an  embolus  separated  from  a  recent  clot  would  show 

much  less  sign  of  change,  woidd  be  more  difficult  to  distinguish 
from  the  secondary  thrombus  formed  upon  it,  and  would  therefore 
much  more  readily  escape  detection,  especially  by  a  pathologist  not 
of  great  experience. 

A  coagulum  formed  in  the  pulmonary  artery  within  a  few  days 
after  delivery  need  not  necessarily  either  be  due  to  primary  thrombosis 
in  that  situation,  or  be  derived  from  a  thrombus  in  a  vein.  A  clot 

may  be  formed  in  the  right  auricle,  commencing,  probably  in  the 
auricular  appendix,  where  there  is  little  current,  or  in  a  small  vein 
opening  into  the  auricle.  Thence  a  thrombus  may  extend  into  the 
ventricle,  and  even  into  the  pulmonary  artery,  while  still  tethered 
in  the  auricle.  From  this  thrombus  a  portion  may  be  detached, 
and  plug  a  branch  of  the  pulmonary  artery. 

A  case  recorded  by  Playfair  himself  as  a  case  of  thrombosis  of  the 

pulmonary  artery  appears  to  indicate  this  mode  of  origin.*  Labour 
had  been  severe  and  protracted,  and  the  patient  greatly  exhausted. 

After  delivery  temperature  had  fluctuated  considerably,  often  reach- 
ing a  high  point,  and  rarely  or  never  becoming  normal ;  there  had 

been  one  or  two  paroxysms  of  dyspnoea.  Three  weeks  after  delivery 
Dr.  Broadbent  found  a  bruit  indicating  thrombosis  in  the  right 
auricle.  Phlebitis  was  just  beginning  in  the  left  posterior  tibial 
vein.  A  few  days  later  there  were  symptoms  of  embolism  of  a 

branch  of  the  pulmonary  artery  leading  to  the  lower  part  of  the  left 

lung,  namely,  impaired  resonance,  imperfect  entry  of  air,  and  loud, 
harsh  friction.  The  auricular  murmur  was  no  longer  audible,  but 

there  was  a  systolic  murmur  over  the  pulmonary  artery,  and  obscura- 

tion of  the  pulmonary  second  sound,  the  coagulum  interfering  with  the 

proper  closure  of  the  valves.     Just  at  this  time  thrombosis  of  the 

*  ' '  Note  on  the  Absorption,  with  Ultimate  Recovery,  of  Thrombosis  of  the  Pulmonary 

Artery  in  the  Puerperal  State."   Obst.  Trans.,  Vol.  XXVI. 
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right  iliac  vein  appeared,  and  extensive  phlegmasia  dolens  of  the 

right  leg  was  developed.  The  patient  eventually  completely  reco- 

vered. Dr.  Broadbent's  interpretation  was,  that  there  was  extension 
of  the  thrombus  from  the  auricle  into  the  ventricle  and  pulmonary 

artery,  and  consequent  embolism  of  a  branch  of  the  pulmonary 
artery. 

From  eases  in  which  signs  of  pulmonary  obstruction  have  shown 

themselves  without  proving  immediately  fatal,  and  phlegmasia  dolens 

has  appeared  shortly  after,  Playfair  argues  that  the  peripheral  throm- 

bosis obviously  followed  the  central,  both  being  produced  by  iden- 
tical causes,  and  in  the  instance  related  above  this  seems  to  have 

been  certainly  the  fact.  They  may  be  open,  however,  sometimes 
also  to  the  interpretation  that  thrombosis  in  a  pelvic  vein  may 
hist  have  led  to  the  detachment  of  an  embolus,  and  afterwards  have 

extended  to  an  iliac  vein  and  produced  phlegmasia  dolens  ;  or  that 
thrombosis  may  have  occurred  successively  in  two  or  more  veins,  as 
is  often  found  to  be  the  case. 

One  fact  about  the  clinical  history  is  in  favour  of  the  view  that 
embolism  is  much  more  frequent  than  primary  thrombosis  of  the 
pulmonary  artery.  This  is  that,  in  the  great  majority  of  cases,  the 
attack  comes  on  with  an  appalling  suddenness,  which  forms  one  of 
its  most  striking  characteristics.  It  is  thus  allowed  that  there  is  no 
difference  in  symptoms  between  embolism  and  what  is  interpreted 
as  having  been  primary  thrombosis.  It  might  be  expected,  however, 
that  the  onset  of  symptoms  would  be  more  gradual  in  thrombosis,  as 
it  seems  to  have  been  in  the  case  recorded  above,  where  thrombosis 
commenced  in  the  right  auricle. 

The  cases  which  are  most  likely  to  be  due  to  thrombosis  com- 

mencing either  in  the  auricle  or  in  the  pulmonary  artery  itself  are 

those  in  which  the  symptoms  of  dyspnoea  come  on  within  a  few  days 
after  delivery,  and  in  which  they  have  been  preceded  by  great 
depression  of  the  circulation,  owing  to  exhaustion  from  difficult 
labour,  or  haemorrhage,  or  both. 

Symptoms  and  Course. — The  primary  thrombosis  in  a  pelvic 
vein,  if  such  has  existed,  gives,  as  a  rule,  no  sign  of  its  presence. 
Hence  the  attack  of  dyspnoea,  in  the  majority  of  cases,  comes  on 
quite  unexpectedly.  In  some  cases  the  puerperal  period  has  appa- 

rently progressed  quite  normally,  and  the  patient  may  be  beginning 
to  get  about  again.  Frequently,  however,  there  has  either  been  a 
protracted  and  exhausting  labour,  or  there  has  been  more  or  less 
pyrexia  within  the  first  week,  indicating  some  degree  of  septic 
disturbance.  In  other  cases,  again,  the  attack  comes  on  within  the 
first  few  days,  especially  after  haemorrhage,  or  depression  of  the heart  from  exhaustion. 

3  c  2 
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The  starting  point  appears  frequently  to  be  some  slight  exertion. 
The  patient  is  then  suddenly  seized  with  the  most  intense  dyspnoea. 
She  gasps  and  struggles  for  breath,  and  all  the  auxiliary  muscles 
of  respiration  are  thrown  into  action.  The  face  is  livid  and  purple, 
or  sometimes  pale.  The  heart's  action  at  first  is  violent  and. 
tumultuous ;  soon  it  becomes  feeble  and  irregular.  The  pulse  is 
small  and.  also  irregular.  Kespiration  is  hurried,  and  air  may  be 
heard  to  enter  the  lungs  freely. 

If  the  main  trunk  of  the  pulmonary  artery  is  blocked,  death 
follows  after  a  struggle  of  a  few  minutes.  If  only  a  mam  branch  is 
plugged,  the  symptoms  after  awhile  may  become  mitigated  in  some 
de  gree,  but  the  violence  of  dyspnoea  is  apt  to  be  renewed  on  any 
slight  exertion.  Less  frequently,  the  first  onset  is  not  so  intense, 
but  the  attacks  recur  with  increasing  severity.  This  probably 
happens  chiefly  in  cases  in  which  there  is  primary  thrombosis  in  the 
heart  or  in  the  pulmonary  artery  itself.  A  fair  number  of  cases  has 
been  recorded,  although  only  a  small  minority  of  the  whole,  in 
which  the  patient  has  ultimately  recovered  after  symptoms  pointing 
to  pulmonary  embolism  or  thrombosis. 

In  some  of  the  cases  not  very  rapidly  fatal  a  systolic  bruit  has 
been  observed  over  the  pulmonary  artery.  It  is  probable  that  this 

may  occur  in  the  case  of  embolism  at  the  entrance  of  a  main  branch 
of  the  artery,  when  the  secondary  thrombus  extends  towards  the 
heart.  If  a  primary  thrombus  is  tethered  in  the  heart,  and  extends 

through  the  valves  into  the  artery,  the  bruit  may  be  expected  to  be 
more  marked.  In  this  case  the  second  sound  may  also  be  affected, 

as  in  the  instance  described  at  p.  754,  the  clot  preventing  the 
closure  of  the  valves.  If  the  patient  eventually  survives,  recovery 

is  complete.  The  circrdation  is  restored,  probably  through  disinte- 
gration of  the  clot,  and  any  bruit  which  may  have  been  heard 

disappears. 
Prophylaxis. — The  most  essential  point  in  prophylaxis  is  to 

enjoin  complete  and  prolonged  rest  in  all  cases  in  which  there  is 
evidence  of  venous  thrombosis.  This  should  be  continued  until  at 

least  five  or  six  weeks  have  passed,  and  the  vein  is  no  longer  tender 

and  indurated.  More  prolonged  rest  in  bed  than  usual  is  also 

desirable  in  all  cases  in  which  there  has  been  great  exhaustion  from 

hemorrhage,  or  considerable  pyrexia  indicating  septic  disturbance  in 
the  first  week  after  delivery. 

Treatment. — In  many  cases  death  is  too  rapid  to  allow  any 

treatment.  In  the  first  instance  the  effort  should  be  to  keep  the 

patient  alive,  and  maintain  the  action  of  the  heart  by  stimulants 

such  as  brandy  and  ether.  Ether  may  be  given  by  subcutaneous 

injections  of  twenty  minims  at  a  time,  if  the  patient  cannot  swallow. 
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Ammonia  is  a  useful  stimulant,  and  has  also  been  recommended  on 

the  ground  that  it  may  tend  chemically  to  promote  the  solution  of 

the  clot,  or,  at  any  rate,  to  prevent  further  thrombosis.  Twenty 

minims  of  liquor  ammonise,  or  five  grains  of  carbonate  of  ammonia, 

may  be  given  every  hour  for  a  while,  and  afterwards  at  longer 

intervals.  If  there  is  cyanosis  of  the  face,  and  other  evidence  of 

overdistension  of  systemic  veins,  a  small  venesection,  or  some  leeches 

applied  to  the  chest,  may  assist  in  the  restoration  of  equilibrium. 

If  the  patient  survives  the  first  attack  of  dyspnoea,  and  obtains 
some  relief,  it  is  of  the  utmost  importance  that  she  should  be  kept 
absolutely  at  rest,  and  not  raised  in  bed,  or  allowed  to  make  any 
muscular  exertion  for  any  purpose.  Liquid  food  should  be  given 

frequently,  and  in  small  quantities.  The  same  precautions  should 
be  maintained  for  a  considerable  time  after  the  severity  of  symptoms 
has  abated,  since  a  renewed  attack  is  liable  to  be  brought  on  by  any 
imprudence. 

Embolism  of  Systemic  Akteries. 

Embolism  of  systemic  arteries  is  rarer  than  that  of  pulmonary 
arteries.  In  the  majority  of  cases  the  clot  is  derived  from  the  left 
heart.  The  same  conditions  of  blood  as  those  which  predispose  to 
venous  thrombosis  promote  its  formation.  In  some  recorded  cases 
there  has  been  antecedent  rheumatism,  and  vegetations  have  been 
detached  from  the  valves  of  the  heart.  In  others  there  has  been 

puerperal  endocarditis,  generally  of  septic  origin.  In  others,  as 
may  be  the  case  with  the  right  side  of  the  heart,  the  thrombosis 
probably  commences  in  the  auricular  appendix,  or  elsewhere  in  the 
auricle,  the  circulation  having  been  much  depressed  by  exhaustion 
or  haemorrhage.  In  some  cases  it  has  been  inferred  that  there  has 

been  primary  thrombosis  in  the  arteries  themselves,  the  symptoms 
having  been  gradual  in  their  onset,  and  the  arterial  walls  having 
been  found  in  a  morbid  condition. 

Symptoms  and  Course.  —  The  arteries  most  frequently 
affected  are  the  femoral,  brachial,  and  cerebral.  When  the  artery 
of  a  limb  is  plugged,  there  is  generally  intense  pain  in  the  situation 
of  the  affected  artery,  sudden  in  its  origin,  but  persistent.  Pulsation 
in  the  distal  portion  of  the  artery  ceases,  and  the  limb  becomes  cold, 
powerless,  and  sometimes  ccdeniatous.  There  may  be  excessive 
pulsation  in  the  artery  above  the  plug.  In  some  cases  gangrene  of 
the  limb  has  followed.  Gangrene  is  not  generally  the  result  of 
obstruction  of  the  main  artery  of  a  limb  in  persons  who  are  young 
and  otherwise  healthy,  a  collateral  circulation  being  established. 
Hence,  in  the  puerperal  cases,  a  morbid  condition  of  the  blood,  or 
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some  venous  thrombosis  in  addition,  is  probably  an  element  in  the 
causation.  When  gangrene  of  a  limb  occurs  in  the  puerperal  state, the  prognosis  is  most  grave.  Cases,  however  are  on  record  in  which 
the  patient  has  recovered  after  formation  of  a  line  of  demarcation 
and  amputation  of  the  limb. 

When  embolism  of  an  important  cerebral  artery  occurs,  soften- 
ing of  the  brain  and  paralysis,  generally  taking  the  form  of 

hemiplegia,  are  apt  to  follow.  Embolism  of  the  ophthalmic  artery 
leads  to  complete  blindness  of  the  affected  eye.  This  generally 
occurs  in  septicsemic  cases,  and  is  followed  by  destruction  of  the  eye, 
and  usually  by  a  fatal  result. 

Treatment. — The  limb  shoidd  be  elevated  and  kept  warm  by 
flannel  and  hot  water  bottles.  Opiates  must  be  given  until  pain 
is  relieved.  The  strength  should  be  supported  by  nourishing  diet. 
Any  concomitant  septic  condition  must  be  treated  in  the  usual  way. 

Entrance  of  Air  into  the  Veins. 

Next  to  pulmonary  embolism  and  thrombosis,  the  most  notable 

cause  of  sudden  death  during  labour  or  shortly  after  delivery 
appears  to  be  entrance  of  air  into  the  veins.  It  is  well  known  that 

the  entrance  of  air  in  considerable  quantity  into  large  veins  near 
the  heart  is  apt  to  prove  fatal.  This  is  sometimes  seen  in  surgical 
operations  upon  the  neck.  The  condition  of  the  uterine  vejns  is 
somewhat  similar  to  that  of  the  veins  at  the  lower  part  of  the  neck. 

They  have  large  mouths,  and  are  closely  united  with  the  tissue  in 
which  they  lie,  so  that  they  cannot  collapse  when  not  closed  by 
contraction  of  the  uterus.  They  are  also  near  enough  to  the  chest 

to  be  affected  by  respiratoiy  aspiration. 
The  cause  of  death  in  such  cases  is  probably  complex.  The  right 

heart,  filled  with  air,  which  is  compressible  and  has  no  appreciable 
momentum  as  compared  with  blood,  cannot  readily  empty  itself. 
The  air  bubbles  also  do  not  readily  pass  through  the  pulmonary 

capillaries,  and  act  somewhat  as  emboli.  If  the  air  enters  a  vein 
distant  from  the  heart,  or  enters  in  moderate  quantity,  so  that  the 

right  heart  does  not  become  filled  with  air,  these  effects  are  not 

produced. 
For  air  to  enter  the  uterine  veins  three  conditions  are  necessary. 

There  must  be  air  or  gas  in  the  uterus,  the  uterus  must  be  relaxed, 

and  the  mouths  of  the  veins  must  be  open,  or  filled  only  by  a  soft 

easily  displaceable  thrombus.  The  conditions  may  be  fulfilled 

either  before  delivery,  when  the  placenta  is  separated  or  partially 

separated,  or  after  delivery,  especially  when  delivery  is  only  just 
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completed.  Air  may  reach  the  vagina  and  thence  the  uterus 

merely  from  the  effect  of  position,  when  the  vagina  is  patulous.  It 

may  also  still  more  easily  gain  access  during  obstetric  operations  or 

manipulations.  Aspiration  into  the  veins  may  occur  from  the 

variations  of  intra-abdominal  pressure,  together  with  relaxations  of 

the  uterus  alternating  with  contractions.  Air  may  also  be  forced 

into  the  veins  by  contraction  of  the  abdominal  muscles,  occurring 

when  the  exit  through  the  vagina  is  impeded. 

The  most  marked  cases  have  occurred  when  water  has  been 

injected  into  the  uterus  before  delivery.  The  placenta  may  then  be 

separated  by  the  'pressure  of  the  water,  and  air  already  in  the 
vagina  may  gain  entrance,  or  air  may  be  injected  with  the  water. 

If  a  Higginson's  syringe  is  used,  air  is  almost  certain  to  be  injected. 
The  objections,  on  this  ground,  to  the  method  of  inducing  labour  by 

injections  of  water  into  the  uterus  have  already  been  explained 

(see  p.  536).  The  same  result  has  sometimes  followed  even  a  vaginal 

douche  ;  and  it  has  been  thought  that,  even  if  no  air  has  been  in- 
jected with  the  water,  the  pressure  of  the  water  may  have  forced 

into  the  uterus  some  air  already  in  the  vagina.  Again,  sudden 
death  has  followed  the  washing  out  of  the  uterus  for  the  removal  of 
septic  material  after  delivery. 

In  other  cases  sudden  death  has  occurred  shortly  after  delivery, 
and  the  entrance  of  air  into  the  circulation  has  been  verified  by 

autopsy.  In  some  of  these  instances,  the  accident  has  happened 
when  the  hand  has  been  introduced  into  the  uterus,  as  for  the 

removal  of  an  adherent  placenta  ;  in  others  it  has  been  quite  spon- 
taneous. Another  mode  of  origin  for  the  accident  is  the  distension 

of  the  uterus  by  gas  from  decomposition  of  the  foetus.  On  delivery 
of  the  foetus  and  separation  of  the  placenta,  some  of  the  gas  may 
then  be  aspirated  or  forced  into  the  veins. 

On  post-mortem  examination,  the  left  heart  is  found  contracted, 
the  right  heart  distended  and  filled  with  air.    There  is  froth  in  the 

pulmonary  arteries.    The  vena  cava  and  pelvic  and  uterine  veins, 
may  contain  air.    It  is,  of  course,  necessary  to  distinguish  the  case 

in  which  gas  been  produced  by  post-mortem  decomposition. 

Symptoms. — The  symptoms  indicate  pulmonary  obstruction, 
and  thus  closely  resemble  those  of  pulmonary  embolism.  There  is 
a  sudden  intense  struggle  for  breath  ;  the  face  is  purple  and  livid, 
the  pulse  small  and  irregular.  Sometimes  convulsions  occur.  Soon 
unconsciousness  and  death  follow.  A  churning  sound  in  the  heart 
has  sometimes  been  heard  on  auscultation.  As  a  rule,  however,  it 
will  be  impossible  positively  to  distinguish  between  entrance  of  air 
into  the  circulation  and  pulmonary  embolism. 

Prophylaxis. — Induction  of  premature  labour  by  injection  of 
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water  into  the  uterus  should  he  avoided.  Even  for  the  vaginal 
douche,  an  irrigator  should  he  used,  and  the  tube  should  be  emptied 
of  air.  If  the  Higginson's  syringe  is  ever  used,  care  should  be 
taken  that  the  outflow  from  the  vagina  is  free,  and  the  injection should  be  gentle  at  first. 

Syncope  and  Shock. 

In  cases  of  serious  valvular  disease  of  the  heart,  fatal  syncope  is 
apt  to  occur  during  or  after  labour,  as  already  described  (see  p.  341). 
Apart  ̂   from  any  valvular  disease,  various  cases  of  sudden  death  in 
parturition  or  the  puerperal  state  are  on  record,  in  which  the  results 
of  post-mortem  examination  have  excluded  the  possibility  of  embolism 
or  thrombosis  of  the  pulmonary  arteries,  or  the  entrance  of  ah-  into 
the  circulation.  These  must  be  attributed  to  failure  of  the  heart. 
It  is  a  comparatively  common  experience  that,  after  post-partum 
haemorrhage  not  sufficient  in  amount  to  kill  under  ordinary  circum- 

stances, fatal  syncope  may  occur,  sometimes  from  the  effect  of  some 

exertion,  or  of  the  patient's  head  being  raised  imprudently.  Even without  any  excessive  haemorrhage,  syncope  may  occur,  and  in  some 
cases  has  been  fatal,  especially  when  the  patient  has  been  exhausted 
by  severe  labour.  Predisposing  causes  may  be  the  so-called  fatty 
degeneration  of  the  muscular  fibres  of  the  heart,  or  mere  thinness  of 
its  muscular  wall,  which  is  generally  associated  with  deposit  of 
adipose  tissue  outside.  Dilatation  of  the  heart  from  any  cause, 

such  as  Bright's  disease,  or  disease  of  the  lungs,  may  also  predispose 
to  syncope.  Death  from  syncope  has  occurred  in  pregnancy,  as 
well  as  during  or  after  labour,  but  much  more  rarely. 

Sometimes  the  approach  of  death  is  more  gradual,  and  is  pre- 
ceded by  symptoms  resembling  those  of  shock.  The  face  is  anxious 

and  pinched,  the  skin  pale,  the  lips  livid,  the  extremities  cold,  the 
pulse  rapid  and  almost  imperceptible,  the  skin  generally  moist  with 
sweat.  There  is  an  absence  of  the  violent  struggle  for  breath  and 
tumultuous  action  of  the  heart  which  denote  pulmonary  obstruction. 
Sometimes,  as  when  death  is  impending  from  the  effect  of  severe 
haemorrhage,  there  is  restlessness  associated  with  considerable 

strength  of  voice  and  muscular  strength  generally,  but  with  very  rapid 
feeble  pulse.  These  symptoms  chiefly  occur  after  severe  labour  in 
women  of  highly  susceptible  neurotic  temperament,  and  the  shame 
of  parturition  in  an  unmarried  woman  sometimes  adds  to  the  effect. 

Some  excess  of  haemorrhage  may  also  he  concerned  in  their  pro- 
duction. The  sudden  lowering  of  abdominal  tension  is  probably  an 

element  in  the  causation.  Combined  with  a  paralysis  of  the  sympa- 
thetic nerves,  due  to  the  impression  upon  the  nervous  system,  it 
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allows  a  great  proportion  of  the  blood  to  collect  in  the  large  veins 

within  the  abdomen,  while  but  little  passes  through  the  heart. 

Treatment  of  shock. — The  treatment  is  to  apply  warmth  to 

the  extremities,  and  give  stimulants,  such  as  brandy,  ether,  and 

ammonia,  as  well  as  liquid  nourishment,  as  strong  beef-tea,  or 
essence  of  meat.  Ether  may  be  administered  subcutaneously.  If 
failure  of  the  heart  is  threatened,  the  inhalation  of  nitrite  of  amyl  is 

likely  to  be  of  use,  as  it  is  in  threatened  syncope  during  the 
administration  of  chloroform :  for  it  acts,  not  only  by  relaxing  the 

arteries,  but  by  stimulating  the  heart,  as  may  be  proved  by  sphyg- 
mographic  tracings,  and  thus  it  relieves  the  circulation  in  a  double 
way. 

Other  Causes  of  Sudden  Death. 

Sudden  deaths  from  rupture  of  an  aneurism  in  labour,  rupture  of 
the  heart,  or  rupture  of  the  spleen,  have  been  recorded,  but  are 
very  rare.  In  women  prone  to  cerebral  haemorrhage  the  exertion 
of  labour  may  precipitate  the  rupture  of  an  artery.  There  may 
then  be  convulsions  at  the  outset,  followed  by  coma  and  paralysis, 
generally  hemiplegia.  Death  in  this  case  may  be  rapid,  but  is  not 
absolutely  sudden,  as  when  due  to  failure  or  obstruction  of  the 
circulation. 

Some  causes  of  sudden  death  would  not  be  suspected  unless  re- 

vealed by  a  post-mortem  examination.  Thus,  a  woman  in  the 

Guy's  Hospital  Lying-in  Charity,  somewhat  advanced  in  apparently 
normal  labour,  became  suddenly  collapsed,  and  died  before  delivery 
could  be  completed  with  forceps.  At  the  autopsy,  -it  was  found  that 
the  omentum  was  adherent  to  the  uterus.  Some  separation  had 
occurred,  probably  from  the  retraction  of  the  uterus  with  the  advance 
of  labour,  and  fatal  heemorrhage  had  taken  place  into  the  peritoneal 
cavity. 



CHAPTEE  XLI. 

PUEKPEEAL  INSANITY. 

Puerperal  insanity  may  be  divided  into  four  classes  : — the  in- 
sanity of  pregnancy,  that  of  labour,  that  of  the  puerperal  state,  and 

that  of  lactation.  The  important  influence  which  child-bearing  has 
in  reference  to  mental  diseases  is  proved  by  the  notable  pro- 

portion of  patients  admitted  to  lunatic  asylums  in  which  the  disease 
is  attributed  to  this  cause.  By  various  authors  this  proportion  is 
estimated  at  from  8  to  12  per  cent.  At  Bethlem  Hospital,  out 
of  1,333  female  patients  admitted  from  the  year  1864  to  1874 
inclusive,  14-7  per  cent,  owed  their  insanity  more  or  less  to  causes 
related  to  pregnancy  or  childbirth.*  It  is  to  be  remembered,  more- 

over, that  most  of  the  milder  and  more  temporary  forms  of  disease 
are  treated  at  home. 

Puerperal  insanity  may  assume  any  of  the  forms  of  insanity  in 
general.  The  only  peculiarity  about  it  is  its  relatively  good  prog- 

nosis. This  is  another  circumstance  proving  the  veritable  character 

of  the  influence  exercised  by  pregnancy  ;  for  after  the  effect  pro- 
duced by  this  exciting  cause  has  died  away,  cure  results  in  the  great 

majority  of  cases  ;  and  thus,  in  this  respect,  puerperal  insanity  is 
in  contrast  to  insanity  in  its  other  forms.  Not  every  case,  however, 
.of  insanity  occurring  during  pregnancy  or  after  delivery  has  those 
conditions  for  its  cause. 

Puerperal  insanity  resembles  other  forms  of  the  disease  in  that 
hereditary  tendency  is  of  great  importance  as  a  predisposing  cause. 
From  this  point  of  view  must  be  taken  into  account  the  occurrence 
in  relations,  not  only  of  actual  insanity,  but  of  other  neuroses,  such 
as  hysteria,  epilepsy,  chorea,  and  the  like.  Savage  found  distinct 

acknowledged  insanity  in  the  family  in  31-4  per  cent,  out  of  207 
cases  ;  Eeid  in  40-5  per  cent,  out  of  111  ;  Tuke  in  31-5  per  cent, 
out  of  73  ;  Hellyt  in  38*8  per  cent,  out  of  131.  In  about  as  many 
more  cases  a  history  of  some  other  neuroses  in  the  family  may  be 
discovered. 

•  Savage,  "  Observations  on  the  Insanity  of  Pregnancy  and  Childbirth."  Guy's Hosp.  Rep.,  Third  Series,  Vol.  XX. 
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Of  the  three  principal  forms  of  puerperal  insanity,  namely,  those 

of  pregnancy,  the  puerperal  period,  and  lactation,  the  insanity  of 

pregnancy  is  the  rarest,  and  that  of  the  puerperal  period  the  com- 
monest. The  following  are  the  proportions  according  to  various 

authors  : — 
'  Marce\     Tulce.  Weber. 

Insanity  of  pregnancy    ...       8        18        15  per  cent. 
Insanity  of  the  puerperal  period     58        17        58  ,, 
Insanity  of  lactation  ....      33        35        26  ,, 

In  all  the  forms  of  puerperal  insanity  there  is  generally  associa- 
tion with  deLility,  exhaustion,  or  impoverishment  of  blood.  In  all 

of  them  some  mental  impression,  such  as  a  bereavement,  fright, 
sudden  bad  news,  anxiety  about  children,  or  quarrel  with  relatives, 
may  be  the  exciting  cause  of  the  outbreak.  Thus,  in  times  of  war 
and  revolution  puerperal  insanity  is  more  common  than  usual. 

In  all  the  varieties,  but  especially  hi  the  insanity  of  pregnancy 
and  the  puerperal  period,  the  grief  and  shame  of  seduction  form 
an  important  predisposing  cause  in  many  cases.  Another  cause, 

which  may  be  met  with  in  each  division,  is  rapid  child-bearing. 
The  exhaustion  of  repeated  child-birth  and  lactation  may  be  suffi- 

cient to  call  a  predisposition  into  activity,  especially  if  there  is 
hereditary  taint. 

To  all  the  forms  of  insanity,  but  especially  to  those  of  pregnancy 
and  the  puerperal  state,  primiparse  are  most  liable.  On  the  other 
hand,  increase  of  age  increases  the  proclivity.  Thus  between  the 
ages  of  20  and  30,  about  70  per  cent,  of  the  births  take  place, 
but  only  56  per  cent,  of  the  cases  of  insanity  occur  then ;  between 

the  ages  of  30  and  40,  20  per  cent,  of  the  births  take  place,  but 

35  per  cent,  of  the  cases  of  insanity  occur  ;  less  than  1'5  per  cent, 
of  the  births  take  place  after  the  age  of  40,  whereas  8-6  per  cent, 

of  the  cases  of  insanity  occur  after  that  age  (Marce-).  In  some  cases 
insanity  has  been  developed  in  the  puerperal  period  after  a  first 
pregnancy  ;  while,  on  a  second  occasion,  it  has  .come  on  during  preg- 

nancy, thus  apparently  indicating  a  progressive  vulnerability  under 
the  influence  of  the  disturbing  cause. 

Tyler  Smith*  relates  the  case  of  a  patietit  who,  out  of  seven 
deliveries,  had  twins  three  times.  On  each  of  these  three  occasions 
she  suffered  from  puerperal  mania. 

Insanity  of  Pregnancy.— The  tendency  of  pregnancy  to  call 
into  activity  other  neuroses,  such  as  hysteria  and  chorea,  has  already 
been  described.  It  is  accounted  for  partly  by  the  presence  of  a 
local  source  of  reflex  irritation,  partly  by  the  increase  in  pregnancy 
of  the  irritability  of  the  nerve  centres,  to  prepare  them  for  the  work 

*  "  Manual  of  Obstetrics,"  p. 
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of  parturition.  The  influence  of  pregnancy  with  regard  to  insanity 
must  be  explained,  in  part,  in  the  same  way.  The  well-known 
unnatural  longings  of  pregnancy  may  also  be  regarded  as  having 
some  relation  to  insanity  ;  for  in  some  cases  these  proceed  to  such 
a  length  as  to  amount  to  moral  perversion,  as,  for  instance,  when 
they  take  the  form  of  dipsomania  or  ldeptomania. 

The  anaemia  and  deterioration  of  blood  which  are  common  in 
pregnancy  may  often  have  to  do  with  the  causation.  In  some 
instances  albuminaria,  or  the  blood  changes  resulting  from  jaundice, 
have  been  regarded  as  a  cause. 

A  mental  cause  frequently  present  is  the  fear  or  conviction,  so 
commonly  met  with  in  pregnant  women,  especially  those  pregnant 
for  the  first  time,  that  the  result  of  delivery  will  be  fatal.  In  many 
cases  the  development  of  melancholia  out  of  this  despondent  frame 
of  mind  can  be  traced.  It  is  a  further  proof  of  the  relation  between 
the  two  conditions  that  the  insanity  of  pregnancy  takes  the  form  of 
melancholia .  in  the  great  majority  of  cases.  Out  of  28  cases 

recorded  by  Tuke,  there  was  melancholia  in  20,  typical  mania  in 
only  2  ;  out  of  10  recorded  by  Savage,  there  was  melancholia  in  7, 
and  typical  mania  in  only  1. 

With  the  melancholia  more  or  less  of  dementia  is  associated  in  a 

minority  of  the  cases.  Disposition  to  suicide  is  strong.  If  the 
insanity  persists  after  delivery,  there  may  be  a  homicidal  tendency 
towards  the  infant.  There  may  be  refusal  of  food,  and  the  delusion 
that  attempts  are  being  made  to  poison  is  not  uncommon.  There  is 
generally  apathy  and  indifference  towards  husband  and  friends. 
Erotic  manifestations  are  comparatively  uncommon.  The  tendency 

to  moral  perversions,  such  as  dipsomania  and  kleptomania,  some- 
times without  other  evidence  of  insanity,  has  been  already  mentioned. 

Insanity  may  come  on  at  any  time  divring  pregnancy,  but  generally 
after  the  second  or  third  month. 

Prognosis. — The  great  majority  of  patients  recover,  but  usually 
not  till  after  delivery.  In  a  few  instances,  however,  when  insanity 
comes  on  in  the  early  months,  the  patient  recovers  before  delivery. 

There  is,  however,  a  liability  to  relapse  after  delivery.  According 

to  Spiegelberg  the  prognosis  is  more  favoiu-able  when  the  insanity 

comes  on  in  the  early  months.  Of  Savage's  cases,  90  per  cent, 
recovered  within  twelve  months.  The  average  date  of  recovery  was 

six  months  after  delivery.  When  the  insanity  takes  a  form  different 

from  that  usual  during  pregnancy — that  is  to  say,  when  there  is 

mania  rather  than  melancholia— the  prognosis  is  less  favourable. 

The  Insanity  of  Labour. — In  some  cases  of  labour  a  kind  of 

transitory  mania  or  delirium  is  produced  by  the  intensity  of  the 

pain.    The  patient,  in  her  frenzy,  may  injure  herself,  or,  more 
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frequently,  injure  the  child,  the  excitement  reaching  its  height  just 

at  the  final  pains,  when  the  head  passes  the  vulva.  As  might  be 

expected,  this  is  more  common  in  primiparse,  in  whom  greater  pain 

is  produced  in  the  distension  of  the  perineum,  and  inevitable 

laceration  of  the  vaginal  outlet.  The  mental  agony  resulting  from 

seduction  may  add  to  the  effect  There  is  a  medico-legal  interest  in 

the  question,  since  it  has  generally  been  held,  when  a  woman  has 

been  delivered  alone,  and  is  accused  of  having  committed  infanticide 

immediately  upon  the  birth  of  the  child,  that  the  deed  may  have 
been  done  under  the  influence  of  transient  mania.  As  a  rule,  the 

maniacal  excitement  passes  off  as  soon  as  the  child  is  born,  and  it 

may  therefore  be  questioned  whether  this  transient  frenzy  should 

really  be  classed  as  insanity.  There  is  a  resemblance,  however,  to 

insanity  in  the  fact  that  delusions  are  sometimes  manifested.  More- 
over in  a  few  cases,  though  the  excitement  passes  off  for  a  time, 

other  mental  symptoms,  siich  as  melancholia,  are  developed  a  little 
later.  The  maniacal  excitement  must  then  be  regarded  as  the  first 

symptom  of  the  disease.  Two  cases  of  this  kind  are  recorded  by 
Savage. 

The  Insanity  of  the  Puerperal  Period. — This,  as  already 
explained,  is  the  most  common  form  of  puerperal  insanity.  There 
is  no  positive  line  of  demarcation  between  it  and  the  insanity  of 
lactation,  but  it  is  generally  regarded  as  including  all  cases  occurring 
within  two  months  after  delivery.  Of  these,  the  great  majority  are 
developed  within  the  first  fortnight,  and  extremely  few  after  the 

first  month.  The  insanity  of  lactation,  on  the  other  hand,  generally 

comes  on  wrhen  the  patient  has  been  weakened  by  many  months' 
nursing. 

Causation. — Besides  the  general  causes  already  enumerated  (see 
p.  762),  the  chief  causes  ojierating  in  the  production  of  this  variety 
are  the  effect  upon  the  nervous  system  produced  by  the  shock  of 
labour  and  the  subsequent  exhaustion.  The  disease  is  therefore 

promoted  by  anything  which  increases  either  of  these  effects, 

especially  difficult  or  painful  labour,  or  excessive  haemorrhage. 
Anaemia  is,  indeed,  almost  always  a  marked  feature  in  the  patient. 
Some  mental  impression,  such  as  grief  at  the  loss  of  a  child,  is 
present  in  a  large  proportion  of  cases  (46  out  of  92,  according  to 
Esquirol).  The  shame  resulting  from  seduction  has  an  important influence. 

In  some  cases  of  neurotic  patients,  or  those  predisposed  to  insanity, 
the  delirium  accompanying  some  form  of  puerperal  fever  takes  a 
maniacal  aspect.  The  delirium  then  varies  in  proportion  to  the 
fever,  and  subsides  with  it.  In  other  cases,  again,  the  puerperal 
fever  appears  to  be  the  starting  point  of  the  insanity,  just  as  any 
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other  kind  of  acute  disease  may  be.  The  insanity  then  remains 
after  the  pyrexia  has  subsided.  Other  acute  disorders,  complicating 
the  puerperal  state,  which  have  been  observed  as  the  antecedents  of 

insanity,  are  rheumatic  fever,  scarlatina,  and  mammary  abscess. 
Sir  J.  Simpson  held  that  puerperal  insanity  was  frequently 

the  result  of  uraemia,  but  other  authorities  have  found  albuminuria 
to  be  very  rarely  present.  Savage,  however,  records  a  case  in  which 
slight  albuminuria  was  present  only  during  the  period  of  excitement, 
a  condition  not  found  in  ordinary  acute  mania.  Sir  J.  Simpson, 
indeed,  stated  that  the  albumen  disappeared  from  the  urine  within 
a  short  time  after  the  access  of  the  malady  ;  but,  in  such  case,  the 
insanity  can  hardly  be  regarded  as  uraemic.  Insanity  has  occasionally 
been  a  sequel  of  eclampsia,  but  only  in  rare  cases. 

Puerperal  insanity  may  occur  after  an  abortion  as  well  as  after 

labour,  although  not  so  frequently.  Sometimes  it  recurs  in  suc- 
cessive pregnancies.  In  other  cases,  after  a  first  attack  of  puerperal 

mania,  some  uterine  disorder,  or  an  ovarian  tumour,  may  cause  a 
recurrence.  I  have  known  very  acute  mania,  resembling  puerperal 
mania,  and  followed  by  rapid  recovery,  to  be  the  sequel  of  the 

operation  for  the  incision  of  the  cervix  uteri. 
Clinical  course. — In  the  majority  of  cases  the  form  taken  is  that 

of  mania  (in  57  out  of  73  cases,  according  to  Tuke).  This  is 

especially  the  case  when  the  outbreak  takes  place  within  a  fortnight 

after  delivery.  There  may  be  premonitory  signs  of  mental  dis- 
turbance. Generally  there  is  sleeplessness  ;  the  patient  may  take 

an  unreasonable  dislike  to  the  nurse,  or  alter  in  her  manner  to  her 

husband.  The  maniacal  outbreak  may  be  sudden.  Generally  it  is 

marked  by  extreme  restlessness  of  motion  and  incoherent  voluble 

speech.  Throughout  the  incoherence  may  be  sometimes  traced  a 

prominent  delusion,  or  some  idea  which  had  previously  occupied  the 

patient's  mind.  Hallucinations  of  vision  are  frequent.  The  patient 

may  violently  resist  being  kept  in  bed,  may  tear  off  her  clothes,  or 

try  to  throw  herself  out  of  the  window.  She  is  often  violent  towards 

relations,  takes  a  dislike  to  her  husband,  and  is  apt  to  try  to  destroy 

the  child.  The  suicidal  tendency  is  also  often  marked.  In  a  few 

cases  the  mania  comes  on  very  suddenly— within  a  few  days  after 

delivery— and  passes  off  as  suddenly.  Patients  in  this  state  may 

destroy  their  children,  or  injure  themselves  or  others,  and  the 

explosion  may  suddenly  restore  the  balance  of  reason.  The  condition 

is  therefore  one  of  medico-legal  importance. 

In  other  cases  the  onset  is  not  so  violent.  The  patient  at  first 

may  merely  be  incoherent,  may  refuse  food,  or  may  show  sig
ns  of 

delusion  ;  but  in  all  cases  which  occur  within  the  first  for
tnight 

after  deliverv,  an  outbreak  of  violence  is  to  be  apprehended. 
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The  pulse  is  rapid  when  excitement  is  present,  but  the  tempera- 

ture is  not  generally  elevated,  unless  the  insanity  is  dependent  upon, 

or  associated  with,  some  other  cause  of  pyrexia,  such  as  septic 

disturbance.  The  tongue  is  usually  coated,  and  the  bowels  often 

constipated.  Evacuations  may  be  passed  involuntarily,  or  without 

regard  for  decency.  There  may  be  filthy  habits,  such  as  eating 

excrement.  Food  is  often  refused.  The  urine  is  scanty,  and  con- 

tains excess  of  urea,  urates,  and  phosphates,  in  consequence  of  the 

increased  waste  of  tissues.  The  lochia  and  secretion  of  milk  are 

generally  suppressed  or  diminished  at  the  outset  of  the  disease.  This 

circumstance  is  to  be  regarded,  as  a  ride,  as  a  consequence  and  not  a 

cause  of  the  insanity.  Sometimes,  however,  especially  within  the 

first  week,  it  may  indicate  a  septic  disturbance,  which  is  itself 

exciting  the  insanity.  It  will  then  be  associated  with  elevation  of 

temperature.  The  incessant  restlessness  of  body  and  mind,  sleep- 
lessness, and  difficulty  about  feeding  often  lead  to  great  wasting, 

and  increase  of  that  anaemia  which  is  usually  present  from 
the  first. 

An  erotic  tendency  is  rather  common,  and  women  niay  use  in 

their  ravings  obscene  and  profane  language  which  they  would  hardly 
have  been  thought  likely  to  be  acquainted  with.  Delusions  of  a 
sexual  kind  may  be  prominent,  and  the  patient  may  falsely  accuse 
herself  of  unchastity.  Masturbation  is  pretty  frequent.  This 
tendency  may  be  associated  with  the  fact  that  the  exciting  cause  of 
the  disease  is  an  affection  of  the  genital  organs.  It  is  apt  to  persist 
throughout  its  whole  course. 

I  have  met  with  a  case  in  which,  after  an  early  abortion,  and  great 
disappointment  in  consequence,  mania  took  the  form  of  intense 

paroxysms,  lasting  only  a  few  minutes,  like  epileptic  attacks,  and 
recurring  several  times  in  the  day.  In  the  paroxysm,  the  patient 
fought  furiously  with  those  present,  under  the  delusion  that  they 
were  devils  carrying  her  to  hell  to  prevent  her  having  a  child.  It 

passed  away  quite  suddenly,  and  she  lay  exhausted,  but  quite 
rational.  The  only  suspicious  sign  in  the  interval  was,  that  she 
wished  to  be  left  alone  with  one  of  her  children  and  a  knife,  in 
order  to  prove  that  she  was  quite  sane.  This  patient  had  to  be 
removed  to  an  asylum,  but  recovered  after  a  few  weeks. 

Melancholia  is  more  common  in  cases  commencing  later  than  the 
first  fortnight  after  delivery,  and  the  onset  is  commonly  more 
gradual.  In  this  form  there  is  often  religious  despondency 
Other  moral  causes,  such  as  grief,  ill-treatment,  or  poverty,  are  also 
more  frequently  operative  than  in  mania.  Sleeplessness  is  even 
more  marked  than  in  mania.  The  suicidal  tendency  is  strong,  even 
when  there  is  an  entire  absence  of  delusions.    It  is  also  necessary  to 
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guard  against  infanticide.  There  is  rarely  any  erotic  tendency  or 
evidence  of  masturbation.  The  patients  usually  suffer  from  consti- 

pation, and  are  averse  from  taking  food,  either  from  simple  want  of 
appetite,  or  from  delusions.  Patients  who  show  maniacal  excite- 

ment at  the  outset  of  the  disease  may  afterwards  pass  into  melan- 
cholia or  dementia. 

Prognosis. — The  patient  rarely,  according  to  Savage,  dies  from 
simple  exhaustion,  as  sometimes  happens  with  other  forms  of  acute 
mania,  but  this  result  does  occasionally  follow.  The  chief  causes  of 
death  were  found  by  Savage  to  be  pyaemia  and  phthisis.  There 
were  seven  deaths  in  78  cases  of  first  attacks  of  puerperal  mama 
recorded  by  him. 

Probably  the  fatal  cases  are  often  not  removed  to  asylums.  Of 

four  cases,  occurring  in  23,591  deliveries  in  the  Guy's  Hospital 
Lying-in  Charity,  all  proved  fatal ;  but  this  is  an  unusual  result. 
One  died  from  septicaemia,  of  which  the  mania  was  a  complication  ; 
one  from  pneumonia ;  two  apparently  from  exhaustion.  In  one  of 
these  two  cases  there  was  albuminuria. 

If  the  patient  does  not  die,  cure  follows  in  the  great  majority  of 

cases.  It  may  still  be  hoped  for,  even  after  the  disease  has  per- 
sisted for  twelve  months.  Sometimes,  however,  the  patient  lapses 

into  permanent  melancholia  or  dementia.  Of  the  above  78  cases 
recorded  by  Savage,  1 3  patients  were  uncured  at  the  end  of  from 
12  to  18  months.  The  most  frequent  duration  is  from  three  to  six 
months.  In  recurrent  attacks  the  prognosis  is  less  favourable,  and 

the  cure  generally  requires  longer  time.  In  melancholia,  the  aver- 
age duration  is  somewhat  longer.  The  greatest  number  of  recoveries 

take  place  from  the  fourth  to  the  seventh  month. 

The  Insanity  of  Lactation;. — This  form  of  insanity  is 
commoner  among  the  poor  than  among  the  rich,  and  commences  in 

general  physical  weakness  and  anaemia.  It  is  most  frequent  in 

multiparas  who  have  been  weakened  by  numerous  or  quickly- 
repeated  pregnancies.  It  may  commence  at  any  time,  from  two 

months  up  to  eighteen  months  or  more  after  delivery.  In  a 

few  cases,  the  outbreak  has  followed  almost  immediately  upon 

weaning.  The  majority  of  patients  suffer  from  the  outset  from 

melancholia,  and,  even  of  those  who  are  excited  at  the  commence- 

ment, almost  all  become  melancholic  afterwards.  The  proportion  of 

recoveries  and  the  duration  of  the  disease  are  similar  to  those  in  the 

insanity  of  the  puerperal  period. 

Prophylaxis. — Marriage  should  be  discouraged  in  women  who 

have  a  strong  hereditary  disposition  to  insanity,  and  also,  in  most 

cases,  in  those  who  have  already  had  an  attack  of  insanity.  Such 

advice,  however,  will  generally  not  be  followed.      If  pregnancy 
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occurs  in  such  women,  the  utmost  care  should  be  taken  to  main- 

tain the  health  by  nutritious  food  and  hygienic  management.  If  a 

patient  has  previously  suffered  from  the  insanity  of  pregnancy,  and 

has  premonitory  signs  of  mental  disturbance  in  a  subsequent  preg- 
nancy, the  question  of  inducing  abortion  with  the  hope  of  averting 

insanity  may  arise.  In  general,  this  proceeding  is  as  likely  to 
precipitate  the  insanity  as  to  avert  it,  and  the  hope  of  benefit  is 
therefore  hardly  enough  to  justify  the  sacrifice  of  the  child. 

Treatment. — As  the  disease  so  generally  terminates  in  re- 
covery, it  is  desirable  to  avoid  sending  the  patient  to  an  asylum,  in 

order  to  avoid  the  consequent  stigma,  provided  that  she  is  in  a 
position  to  secure  the  services  of  skilled  attendants.  Since  she  must 
be  constantly  watched,  day  and  night,  two  attendants  at  least  are 
necessary.  In  cases  of  violent  mania,  four  may  be  required.  With 
patients  who  are  not  wealthy,  therefore,  removal  generally  becomes 

necessary,  unless  the  attack  is  mild,  and  of  brief  duration.  If  re- 
moval is  likely  to  be  necessary,  it  is  well  that  it  should  take  place 

early,  since  change  of  scene  and  complete  separation  from  relations 

often  have  a  beneficial  effect.  In  the  insanity  of  pregnancy,  the  con- 
sideration that  the  duration  is  likely  to  be  longer  than  in  the  other 

forms  may  be  an  element  in  the  decision. 

The  most  important  point  in  treatment  is  to  maintain  nutrition. 

If  possible,  the  patient  should  be  induced  by  coaxing  to  take  an 
ample  amount  of  solid  food.  If  this  does  not  succeed,  liquids  must 
be  given.  Forcible  administration  of  food  may  be  necessary  in 
melancholia,  and  sometimes  in  mania.  The  best  plan  is  to  pass 
through  a  nostril  a  long  thin  oesophageal  tube,  surmounted  by  a 
funnel,  the  patient  being  placed  on  her  back.  Gruel,  or  milk 
thickened  with  some  farinaceous  food,  or  eggs  beaten  up  with  milk 
may  be  poured  down. 

^  Bromide  of  potassium  is  often  useful  in  the  early  stages  of  ex- 
citement. Opiates  must  be  used  with  caution,  but  it  is  desirable  to 

attempt  to  procure  sleep  if  there  are  successive  restless  nights. 
Chloral  with  bromide  of  potassium  may  be  tried,  or  a  hypodermic 
injection  of  morphia  may  be  given.  If  the  morphia  does  not 
succeed,  it  should  not  be  pushed  to  large  doses.  It  should  be  given 
only  at  bedtime,  and  should  not  be  long  continued.  In  melan- 

cholia, opiates  often  act  better  than  in  mania.  Stimulants  in 
moderation,  given  in  the  evening,  often  aid  sleep,  and  diminish  the 
necessity  for  opiates. 

It  is  desirable  that  the  patient  should  not  see  her  husband, 
children,  and  relatives,  especially  if  she  has  shown  any  dislike  to 
them.  In  the  later  stages,  change  of  air  and  scene  often  proves beneficial. 

3  n 
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DISEASES  OP  THE  BREASTS. 

Galactorrhea. — Some  excess  in  the  quantity  of  normal  milk  at 
the  commencement  of  lactation  is  not  uncommon.  The  excess  then 

generally  escapes  spontaneously.  An  equilibrium  is  usually  soon 
attained  through  the  increased  appetite  of  the  infant ;  and  the  only 
treatment  necessary  is  to  limit  somewhat  the  amount  of  liquid  taken 
and  keep  the  bowels  acting  rather  freely  by  means  of  salines. 

The  term  galactorrhcea  is  applied  to  those  cases  in  which  there  is 
not  only  a  persistent  excess  of  milk,  but  the  milk  itself  is  thin  and 
deficient  in  solids.  This  is  generally  a  sign  that  the  woman  is  in 
a  debilitated  condition,  and  unfit  for  suckling.  Continual  escape  of 
such  a  thin  secretion  has  been  observed,  not  only  in  nursing  women, 
but  sometimes  in  those  who  have  weaned,  or  have  not  suckled,  or 

even  during  pregnancy. 

Results. — The  strength  is  soon  reduced  by  the  drain  upon  the 
system.  There  is  generally  loss  of  flesh.  Shortness  of  breath  and 

other  signs  of  anaemia  quickly  appear.  Some  impairment  of  sight 
is  common.  Phthisis  may  supervene,  and  lead  to  a  fatal  result. 

The  infant  also  does  not  thrive  upon  the  poor  milk.  Sometimes 

menstruation  returns  in  conjunction  with  the  galactorrhcea,  and  may 

be  excessive  in  quantity.    The  exhausting  effect  is  then  increased. 
Treatment. — The  child  should  be  weaned,  both  for  its  own  sake  and 

the  mother's.  If  the  flow  of  milk  still  persists  after  suckling  has 

been  continued,  gentle  continuous  pressure  should  be  made  upon 

the  breasts.  This  may  be  carried  out  in  the  manner  described  at 

page  258.  At  the  same  time  glycerine  of  belladonna*  may  be 

applied  to  the  breasts,  or  belladonna  or  atropia  may  be  given 

internally.  If  these  means  do  not  readily  succeed  a  few  full  doses 

(gr>  x.  —  xx.)  of  iodide  of  potassium  may  be  given.  To  recruit 

the  strength,  tonics,  especially  iron  and  quinine,  and  change  of  an are  desirable. 

Deficient  secretion  of  milk— In  the  absence  of  any  febrile 

•  Ext.  Belladon.  gr.  be. ;  glycerini  Ji. 
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disturbance,  a  deficient  secretion  of  milk  generally  depends  upon 
some  constitutional  state  not  to  be  remedied  by  drugs.  So  long  as 
there  is  hope  that  the  mother  will  be  able  to  suckle,  even  partially, 
the  child  should  still  be  put  to  the  breast,  but  at  longer  intervals 
than  usual.  If  unsatisfied,  it  should  be  fed  artificially  immediately 

afterwards.  The  mother's  diet  should  contain  a  good  proportion  of 
liquid,  especially  of  milk  or  gruel  made  with  milk,  and  should  be 
as  ample  and  nutritious  as  possible.  Among  other  articles  of  diet 
which  have  been  especially  recommended  are  fish,  especially  oysters, 
revalenta  arabica,  and  stout  in  moderation. 

Depressed  nipples. — Flat  or  depressed  nipples  may  be  due  to 
some  extent  to  defective  development,  but  are  generally  the  result 
of  the  pressure  of  stays.  The  child,  not  being  able  to  suck  readily, 

may  eventually  refuse  the  breast  altogether,  or  may  ca\ise  much 
pain,  or  produce  excoriations  or  fissures  by  its  efforts. 

Treatment. — In  this  condition  good  may  often  be  effected  by 
drawing  out  the  nipples  by  means  of  a  hreast-glass  attached  to  an 

india-rubber  tube  and  mouth-piece,  and  having  a  reservoir  into 
which  the  milk  falls.  If,  even  after  this,  the  infant  is  still  unable 
to  suck  in  the  natural  way,  it  may  be  able  to  suck  through  a  glass 
nipple-shield  to  which  is  attached  an  india-rubber  nipple,  like  that 
of  a  feeding-bottle. 

Excoriations  and  fissures  of  the  nipples. — Excoriations 
and  fissures  are  most  common  in  primiparse,  in  whom  the  skin  is 
generally  more  tender.  They  are  also  more  liable  to  occur  when 
the  nipples  are  depressed,  or  when  there  is  a  deficiency  of  milk,  no 
that  the  infant  has  to  make  unusual  efforts  in  sucking.  They  are 
promoted  by  any  want  of  cleanliness  or  want  of  care  in  drying  the 
nipples  either  in  pregnancy  or  lactation. 

Excoriations  are  generally  situated  near  the  apex  of  the  nipple. 
They  may  commence  by  elevation  of  the  macerated  epithelium  in  a 
small  vesicle.  If  an  excoriation  is  continuously  irritated  it  may 
proceed  to  ulceration,  and  cause  actual  loss  of  substance  of  the  nipple. 
Fissures  are  generally  transverse,  at  the  base  of  the  nipple.  Both 
excoriations  and  fissures  may  bleed.  The  child  then  swallows  the 
blood  with  the  milk,  and  may  vomit  it  again  afterwards. 

Both  excoriations  and  fissures  are  apt  to  cause  great  agony  in 
suckling,  and  make  the  mother  dread  the  application  of  the  child  to 
the  breast.  Even  a  very  minute  fissure  may  cause  this  intense 
suffering  ;  and  hence  it  is  necessary  to  make  a  very  careful  examina- 

tion whenever  pain  in  suckling  is  complained  of.  These  conditions 
of  the  nipple  are  among  the  most  important  causes  of  inflammation and  abscess  of  the  breast. 

Prophylaxis.— During  pregnancy  the  nipples  should  be  washed 3  d  2 
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frequently,  and  the  epithelium  should  not  he  allowed  to  accumulate, 
so  as^  to  leave  tender  spots  on  its  detachment.  In  primiparaj, 
especially  if  the  nipples  are  tender,  it  is  desirable  to  harden  the 
skin  before  delivery  by  washing  with  spirit,  or  a  solution  of  tannin. 
During  lactation,  the  nipples  should  be  carefully  washed  and  dried 
after  each  time  of  suckling. 

Treatment. — The  lotion  recommended  by  Playfair,  consisting  of 
half  an  ounce  of  sulphurous  acid,  half  an  ounce  of  glycerine  of 
tannin,  and  an  ounce  of  water,  often  does  great  good.  The  fissures 
or  excoriations  may  also  be  touched  once  a  day  with  a  solution  of 
nitrate  of  silver  (gr.  x  ad  gi).  Some  recommend  touching  with  the 
solid  stick  of  nitrate  of  silver.  Fordyce  Barker  recommends  the 
application  of  the  compound  tincture  of  benzoin.  It  is  frequently 
found  that  less  pain  is  produced  if  the  child  sucks  through  a  glass 
nipple-shield.  This  plan  does  not,  however,  answer  so  well  for 
fissures  at  the  base  as  for  excoriations  at  the  apex  of  the  nipple.  If 
the  fissures  or  excoriations  do  not  otherwise  heal,  suckling  with  the 
affected  breast  should  be  discontinued  for  a  day  or  two.  This 
will  generally  allow  them  to  heal  without  putting  an  end  to 
lactation  altogether. 

Mastitis : — Mammary  abscess. — At  the  time  when  the 
secretion  of  the  milk  commences  it  is  common,  especially  in 
primiparae,  for  the  breasts  to  become  unequally  swollen,  knotty, 
and  painful.  This  condition  arises  from  obstructions  in  the  lacteal 
ducts  preventing  a  free  outflow  of  the  secretion.  When  the  child 
has  been  lost,  and  the  breasts  are  therefore  not  relieved  by  its 

sucking,  the  glands  may  be  more  uniformly  affected  in  a  similar 

way.  In  either  case,  the  condition  may  amount  to  actual  inflam- 
mation. There  may  be  elevation  of  temperature  and  pulse,  as  well 

as  local  pain,  swelling,  and  tenderness,  and  sometimes  even  rigors 
occur.  Thickened  lymphatics  may  be  traced,  running  to  the 

axilla,  and  the  axillary  glands  may  become  swollen.  It  is  very- 
rare,  however,  for  this  form  of  inflammation,  without  other  cause, 

to  go  on  to  the  formation  of  abscess,  and  it  almost  always  ends  in 
resolution. 

Abscess  in  the  breast,  in  the  great  majority  of  cases,  is  due  to 
excoriation  or  fissure  of  the  nipples.  Probably  in  most  cases  the 

lacteal  ducts  become  affected,  in  consequence,  by  catarrhal  inflam- 

mation, and  at  the  same  time  obstructed.  The  inflammation 

extends  backward  along  the  ducts  to  the  lobules  of  the  gland  ;  thus 

a  portion  only  of  the  gland  is  affected  as  a  rule.  Small  collections 

of  pus  are  formed  at  first ;  these  unite  and  form  a  larger  abscess- 
cavity.  Not  unfrequently,  after  the  opening  of  a  first  abscess,  one 

or  more  subsequent  abscesses  are  formed  in  other  lobules,  different 
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foci  of  inflammation  having  suppurated  in  succession.  In  other 
cases,  the  inflammation  may  extend  from  the  nipple,  not  along  the 
lacteal  ducts,  but  through  the  cellular  tissue,  chiefly  by  the 

lymphatics. 
Abscess  of  the  breast,  in  accordance  with  the  view  given  above 

as  to  its  causation,  rarely  appears  within  the  first  few  days  after 
delivery.  More  frequently  it  occurs  about  the  third  or  fourth  week, 
and  sometimes  even  at  a  later  period.  It  occurs  chiefly  in  anaemic 
and  debilitated  women.  Those  cases  which  do  not  commence 

within  the  first  two  months  after  delivery  are  observed  chiefly  in 
women  who  are  weakened  by  prolonged  lactation  ;  as,  for  instance, 

when  suckling  is  prolonged  for  eighteen  months  or  more — a  not 
uncommon  case  among  the  lower  classes.  Sometimes  an  abscess  has 
followed  sudden  cessation  of  suckling,  when  the  glands  are  in  full 
activity.  Occasionally  it  has  been  observed  in  pregnancy,  or  in 
women  not  suckling  their  children.  In  rare  cases,  a  blow  or  other 

injury  appears  to  be  the  starting  point  of  the  inflammation.  In 
still  more  rare  cases,  abscess,  or  even  sloughing,  of  the  breast,  forms 
a  part  of  a  general  septic  infection,  and  occurs  shortly  after  delivery. 
Micrococci  may  generally  be  found  in  the  pus  of  a  mammary  abscess. 
These  probably  gain  access,  for  the  most  part,  through  the  lacteal 
ducts. 

The  most  common  form  of  inflammation  leading  to  abscess  is 

what  is  called  "  parenchymatous  mastitis,"  in  which  the  glandular 
substance  and  areolar  tissue  of  a  portion  of  the  mamma  are  in- 

volved in  inflammation  together.  The  lacteal  ducts  belonging  to 
the  affected  acini  become  obstructed.  Sometimes,  as  the  abscess 
enlarges,  it  may  burst  into  a  large  lacteal  duct.  The  pus  may  then 
be  discharged  from  the  nipple  with  the  milk ;  or,  if  the  abscess  also 
opens  externally,  a  lacteal  fistula  may  remain  at  the  point  of 
opening,  through  which  the  milk  escapes,  and  which  sometimes  is 
found  difficult  to  close. 

Symptoms  and  Oowrse. — The  inflammation  begins  with  acute  pain, 
and  pretty  severe  constitutional  symptoms.  There  is  considerable 
elevation  of  pulse  and  temperature,  general  malaise,  and  usually 
rigors  at  the  commencement  of  suppuration.  The  temperature 
often  subsides  somewhat  after  a  few  days,  but  pain  usually  continues 
until  the  pus  has  escaped.  A  hard  and  very  tender  swelling  is  found at  the  site  of  inflammation. 

As  the  case  progresses,  the  skin  becomes  reddened,  and  eventually 
glazed  and  (Edematous,  and  fluctuation  becomes  manifest,  as  the  pus 
approaches  the  surface.  If  the  abscess  is  left  to  Nature,  it  often 
bursts  by  a  small  opening  ;  the  pus  does  not  escape  freely,  and  the 
different  foci  of  suppuration  communicate  also  by  narrow  openings 
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A  large  part  of  the  mamma  may  thus  be  undermined.  Openings 
may  also  take  place  at  several  points,  and  the  breast  may  thus 
become  riddled  with  fistulous  tracts.  In  such  cases  suppuration 
may  continue  for  months,  and  the  strength  be  greatly  reduced. 
When  the  patient  is  exposed  to  insanitary  conditions,  sloughing  of 
undermined  tissue  may  take  place,  and  haemorrhage  may  occur  from 
vessels  laid  open. 

Supra-mcvmmary  abscess. — Sometimes  the  inflammation  affects,  not 
the  gland-tissue  itself,  but  the  areolar  tissue  over  it.  The  starting 
point  is  the  nipple,  or  some  of  the  small  glands  surrounding  it,  and 
either  the  areola  only  may  be  involved,  or  the  areolar  tissue  over  a 
wider  surface.  A  superficial  abscess,  generally  of  no  great  size,  is thus  formed. 

Sub-mammary  abscess. — In  other  cases  the  site  of  abscess  forma- 
tion is  the  layer  of  areolar  tissue  beneath  the  breast.  Inflammation 

generally  spreads  to  this  from  the  deeper  portion  of  the  gland  itself. 
The  abscess  is  then  usually  extensive.  The  whole  mamma  becomes 

prominent ;  there  is  deep-seated  pain  and  tenderness,  but  not  so 
much  superficial  tenderness ;  pain  on  movement  of  the  arm  is 

greater  than  in  ordinary  mammary  abscess.  The  abscess  generally 
opens  at  the  border  of  the  gland,  toward  the  outer  and  lower  part, 
often  in  several  places.    This  variety  is  the  rarest  of  all. 

Treatment.  —  If  there  are  signs  of  inflammation  on  the  first 
establishment  of  the  secretion  of  milk,  saline  laxatives,  such  as 
sidphate  of  magnesia,  are  to  be  given.  If  the  child  is  to  be  suckled, 
gentle  frictions  with  oil  in  the  direction  of  the  nipple  are  to  be 
employed.  If  the  child  is  feeble  in  sucking,  a  little  milk  may  be 

drawn  now  and  then  with  a  breast-glass,  with  a  view  to  clearing 
the  ducts.  If,  however,  the  child  is  dead,  it  is  better  to  treat  with 

belladonna  or  atropia,  and  apply  gentle  pressure  in  the  mode  already 
described  (see  p.  258). 

When  abscess  is  threatened,  the  first  essential  is  to  take  away  the 

child  from  the  breast — at  any  rate,  from  the  side  affected.  If  neces- 
sary, some  milk  may  be  squeezed  from  the  affected  side  by  gentle 

pressure,  or  a  little  may  be  drawn  off  by  the  breast-glass.  Saline 
aperients  should  be  given,  and  opiates  for  the  relief  of  pain. 

Poidtices  give  much  relief,  but  they  are  undesirable  so  long  as  there 

is  a  hope  of  avoiding  suppuration,  and  also  after  the  abscess  has 

been  opened.  In  the  latter  case  they  cause  maceration  of  the  skin, 

and  prolong  the  suppuration.  Strict  rest  should  be  maintained. 

The  patient  should  be  kept  in  bed,  and  the  arm  kept  to  the  side. 

Gentle,  uniform  pressure  is  also  useful.  This  may  be  applied  by 

carefully  strapping  the  breast,  the  strapping  not  being  warmed  at 

the  fire,  but  dipped  in  hot  water,  so  that  it  may  become  more 
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pliable,  and  adapt  itself  more  completely  to  the  shape  of  the  breast. 
At  this  stage,  it  is  better  to  use  cold  than  heat.  Dry  cold  may  be 

applied  by  means  of  a  bag  of  ice,  or  a  Leiter's  temperature  regulator 
(see  p.  745),  through  which  a  stream  of  ice-cold  water  is  kept 
running. 

The  stage  at  which  poultices  are  useful  is  when  it  is  clear  that 
suppuration  has  commenced,  or  is  inevitable,  but  the  pus  is  not  yet 
near  enough  to  the  surface  to  be  evacuated.  As  soon  as  it  is 
obvious  at  what  spot  the  abscess  is  commencing  to  point  it  should 

be  opened.  In  general  it  is  well  to  wait  until  this  is  evident  to  the 
eye ;  but  in  some  cases,  when  there  is  an  unusually  deep  abscess 
and  severe  constitutional  symptoms,  it  may  be  desirable  to  explore 

with  an  aspirator-needle. 
The  abscess  shoidd  be  opened  with  antiseptic  precautions,  and  an 

anaesthetic  may  be  given  with  advantage.  The  line  of  incision 
should  radiate  from  the  nipple,  so  as  not  to  divide  the  lacteal  ducts. 
The  incision  should  be  fairly  deep  and  wide,  and  all  the  pus,  with 
any  loose  shreds  of  tissue,  should  be  squeezed  out  by  gentle  pressure. 

A  drainage-tube  may  then  be  introduced,  and  cut  off  level  with  the 
skin,  the  end  being  secured  by  threads  which  pass  through  it,  and 
lie  upon  the  skin  beneath  the  antiseptic  dressings.  The  incision  is 
covered  with  antiseptic  gauze  in  the  usual  way,  and  this  is  kept  in 
place  by  a  gauze  bandage,  by  which  gentle  pressure  is  made  upon  the 
breast.  The  dressings  need  not  be  changed  more  than  once  in  two 

or  three  days,  unless  any  discharge  makes  its  appearance  through 
the  gauze. 

A  superficial  supra-mammary  abscess  is  easily  opened  by  a  free 
incision  radiating  from  the  nipple.  It  is  better  not  to  include  the 

areola  in  the  incision,  if  it  can  be  avoided,  lest  the  nipple  be  drawn 
aside  by  the  cicatrix.  A  sub-mammary  abscess  should  be  opened, 
if  possible,  toward  the  outer  and  lower  part.  An  exploring-needle 
may  be  recpiired,  to  make  sure  of  the  locality  of  the  pus. 

Tonic  treatment,  especially  quinine  and  iron,  will  be  called  for, 
and  the  strength  should  be  supported  by  nutritious  diet.  In  general 
it  is  better  to  wean  the  infant  altogether. 

If  the  abscess  has  been  neglected  in  the  first  instance,  and  the 
suppuration  is  prolonged,  and  fistulous  openings  remain,  the  openings 
may  be  enlarged,  the  finger  passed  in  to  break  down  partitions  in 
the  abscess  cavity,  and  drainage  tubes  introduced.  The  cavity  may 
be  washed  out  at  intervals  with  a  solution  of  iodine  (Ir.  iodi.  5ii  ad 
aq.  0  i),  or  carbolic  acid  (1  in  40).  Closure  of  the  sinuses  is  pro- 

moted by  well-adjusted  pressivre. 
Galactocele. — In  very  rare  cases  a  collection  of  milk  is  formed 

through  obstruction  of  one  of  the  lacteal  ducts.    After  a  time  the 



776 DISEASES  OF  THE  BREASTS. 

milk  generally  becomes  thick  and  cheesy,  through  absorption  of  the 
watery  portion,  or  it  may  separate  itself  into  a  thin  and  a  thicker 
part.  The  swelling  is  generally  only  of  moderate  size,  but  has  been 
known  to  attain  enormous  dimensions.  The  skin  may  give  way 

eventually,  or  the  cyst-wall  may  give  way,  and  the  milk  become 
extravasated  in  the  breast. 

Treatment. — The  swelling  should  be  incised,  and  the  further 
secretion,  of  milk  stopped  by  weaning  the  infant. 
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The  Mechanism  of  the  Production  op  the  Lateral  or 

naegele- obliquity  op  the  foetal  head. 

What  is  meant  by  a  Naegele-obliquity  of  the  foetal  head  in  the 

earlier  part  of  its  passage  through  the  pelvis  has  been  already  ex- 
plained (see  pp.  176 — 178  and  477— 4S0).  Naegele  described  it  as 

existing  in  normal  labour,  and,  in  accordance  with  his  view,  a  condition 
or  movement  under  the  title  of  obliquity  is  added,  in  most  of  the  older 

text-books,  to  the  four  movements  of  flexion,  (internal)  rotation,  exten- 
sion, and  restitution  (external  rotation).  Thus  a  lateral  obliquity  is 

described  by  Tyler  Smith,  Milne,  Churchill,  Murphy,  and  Meadows  Of 
these  authors,  Tyler  Smith  and  Murphy  regard  it  not,  as  Naegele 
describes  it,  as  a  condition,  the  degree'  of  which  is  greater  the  higher 
the  position  of  the  head,  but  as  a  movement  of  rotation  about  the 
oceipito-frontal  axis,  by  which,  during  the  earlier  part  of  labour,  the 
anterior  parietal  bone  becomes  progressively  deeper  in  reference  to  the 
plane  of  the  brim. 

It  is  almost  universally  agreed  that  there  is  generally  or  frequently  a 
Naegele-obliquity  of  the  foetal  head  as  it  enters  or  passes  the  brim  of  a 
flattened  pelvis.  Some  modern  authors,  notably  Matthews  Duncan 
and  Leishman,  have  controverted  the  view  that  there  is  any  such 
obliquity  in  normal  labour.  Their  opinion  has  been  generally  accepted  ; 
and,  accordingly,  in  many  modern  text-books,  such  as  those  of  Schrceder, 
Playfair,  and  Lusk,  all  mention  of  lateral  obliquity  is  omitted  from  the 
description  of  the  mechanism  of  labour.  On  the  other  hand,  it  is  con- 

tended by  E.  Bames*  that  the  doctrine  of  Naegele  is  correct,  and 
Spiegelberg  also  describes  a  lateral  obliquity  in  normal  labour. 

The  most  opposite  statements  have  been  made  by  different  authorities 
as  to  the  matter  of  fact,  whether,  in  normal  labour,  the  sagittal  suture 
is  displaced  backwards  in  reference  to  the  axis  of  the  brim,  so  as  to 
divide  unequally  a  symmetrically  situated  os  uteri.  There  is  the  more 
reason  therefore  for  considering  the  mechanism  by  which  Naegele- 
obliquity  may  be  produced.  Moreover  it  has  been  urged,  as  a  very 
cogent  argument  against  the  occurrence  of  lateral  obliquity,  that  it  is 

•  "  On  theMechanism  of  Labour,  more  especially  with  reference  to  Naegele's  obliquity 
and  the  influence  of  the  lumbo-saoral  curve."  Obstct.  Trans.,  Vol.  XXV. 
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impossible  to  find  a  mechanism  to  account  for  it,  and  it  has  been  stated 
that  the  only  conceivable  cause  for  it  would  be  a  spontaneous  move- 

ment of  the  child. 

There  are  two  causes  which  may  produce  lateral  obliquity  : — (1.) 
Obliquity  of  the  expulsive  force  in  reference  to  the  axis  of  the  pelvis  at 
the  point  where  the  centre  of  the  head  is  situated ;  (2.)  The  effect  of 
the  resistances,  as  determined  by  the  shape  of  the  head.  The  mode 
in  which  obliquity  of  the  expulsive  force  acts  has  been  already  ex- 

plained (see  p.  478)  ;  the  effect  of  the  resistances  will  be  now  con- 
sidered. 

On  the  supposition  that  the  head  enters  the  brim  obliquely,  Naegele 
claims  for  this  condition  a  mechanical  advantage  over  the  direct 

entrance.  "  On  account,"  he  says,  "  of  the  oblique  position  of  the  head, 
the  greatest  width  of  the  cranium  (from  one  tuber  parietale  to  the 
other),  as  well  as  that  of  its  basis,  can  never  during  its  passage  coincide 

with  the  diameters  of  the  pelvic  entrance."  Leishman  uses  just  the 
opposite  argument.  "  After  all,"  he  says,  "  we  may  surely  ask  what  is 
the  use  of  this  alleged  obliquity.  It  is  not  only  said  to  take  place 
before  the  head  is  actually  engaged  in  the  brim,  but  according  to 
Naegele,  is  more  marked  then,  and  cannot  therefore  be  due  to  any 

resistance  from  the  hard  parts  of  the  pelvis."  It  will  be  seen,  hereafter, 
that  in  the  case  of  contracted  pelvis,  it  is  precisely  when  the  head  has 
not  entered  the  brim  that  the  resistances  are  capable  of  producing  the 
greatest  lateral  obliquity. 

Matthews  Duncan  declares  that  it  is  useless  to  consider  the  advan- 
tages presented  by  an  oblique  or  direct  entrance  of  the  head  until  the 

previous  question  be  settled,  whether  the  entrance  be  direct  or  oblique. 

So  far,  however,  as  regards  the  effect  of  the  resistances,  everything  de- 
pends upon  the  question  whether  the  head  is  so  shaped  that  a  slight 

lateral  tilting  will  give  a  mechanical  advantage  by  allowing  it  to  pass 
through  a  smaller  space. 

The  general  principle  is  that,  if  an  ovoid  body  be  pushed  from  behind 

by  its  posterior  pole  through  a  somewhat  elastic  passage,  it  will  tend 
to  turn  into  that  position  in  which  it  will  pass  most  easily. 

Suppose  for  instance  that  an  oblate  spheroid  is  pushed  through  an 

elastic  cylindrical  passage  by  a  force  applied  to  its  posterior  pole,  its 

short  diameter  being  in  the  axis  of  the  passage.  If  the  direction  of  the 

pushing  force  pass  precisely  through  its  centre,  it  may  retain  this  posi- 
tion. If,  however,  it  deviate  in  the  slightest  degree  from  this,  or  if 

there  is  the  slightest  variation  of  friction  at  different  parts,  a  rotation 

on  a  transverse  axis  will  be  produced.  The  resistances  at  the  end  of 

the  displaced  diameter  will  tend  to  increase  the  displacement,  and  the 

altered  direction  of  the  pushing  force  will  have  the  same  effect.  The 

spheroid  is  therefore  in  a  position  of  unstable  equilibrium,  until  such 

rotation  is  produced.  The  same  would  be  the  case  even  with  a  _  sphere. 

No  alteration  to  the  resistances  would  then  occur,  but  the  displaced 

pushing  force  would  still  increase  any  slight  displacement  w
hich 

might  occur,  and  the  equilibrium  would  be  unstable. 

Suppose  on  the  other  hand  that  a  prolate  spheroid  is  pushed  m 
 the 

same  way  through  an  elastic  canal,  its  long  diameter  being  in 
 the  axis 
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of  the  canal.  If  any  slight  rotation  on  a  transverse  axis  then  occurs, 

the  resistances  at  the  end  of  the  displaced  diameter  will  tend  to  counter- 

act the  displacement,  and  will  generally  overcome  the  tendency  of  the 

displaced  pushing  force  itself  to  increase  the  displacement.  The 
equilibrium  therefore  will  be  stable. 

The  general  principle  may  be  stated  thus.  If  an  ovoid  body  be 

pitxhcd  by  its  posterior  pole  through  a  passage  like  the  genital  passage 
■which  admits  it  with  difficulty,  it  will  be  in  a  position  of  unstable 

equilibrium,  and  there  mil  be  a  tendency  to  displacement  by  rotation 
about  a  transverse  axis,  unless  the  shape  of  the  ovoid  be  such  that  the 

changed  resistances  called  into  play  by  any  slight  displacement  have 

the  effect  of  counteracting  that  displacement.  If  a  slight  rotation  in- 
creases the  diameter  of  the  ovoid  presented  to  the  transverse 

diameter  of  the  canal,  the  changed  resistances  will  tend  to  counteract 
the  displacement.  If  it  diminishes  that  diameter,  they  will  promote 
the  displacement. 

The  next  point  is  to  ascertain  whether  a  slight  lateral  flexion  of  the 
fcetal  head  will  increase  or  diminish  the  diameter  of  the  head  pre- 

sented to  each  diameter  of  the  genital  canal.  So  far  as  regards  the 

transverse  section  passing  through  the  parietal  tubera,  measurements* 
show  that,  in  the  unmoulded  head,  the  diameter  is  diminished,  and 
therefore  that  a  mechanical  advantage  is  gained  by  slight  lateral 
flexion,  and  the  head  is  in  a  position  of  unstable  equilibrium  till  such 
lateral  flexion  has  been  produced.  For  this  result,  it  is  necessary  not 
only  that  the  subparieto-superparietal  diameter,  drawn  from  a  point 
a  little  above  the  parietal  tuber  on  one  side  to  a  point  a  little  below  the 
parietal  tuber  on  the  other,  should  be  less  than  the  biparietal  diameter, 
but  also  that  the  maximum  chord  in  the  section  drawn  parallel  to  the 
subparieto-superparietal  diameter  should  also  be  less  than  the  biparietal 
diameter.  In  almost  all  dry  fcetal  skulls  it  is  found  that  the  subparieto- 
superparietal  diameter  is  smaller  than  the  biparietal,  even  up  to  an 

inclination  of  15°  or  20°.  The  same  is  true  of  the  maximum  parallel 
chord  in  an  unmoulded  head,  or  one  delivered  in  pelvic  presentation. 
But  in  a  head  which  has  been  much  moulded  in  vertex  presentation, 
the  maximum  parallel  chord  may  be  equal  to  or  greater  than  the 
biparietal  diameter.  In  this  case  the  changed  resistances  would  tend 
to  resist  displacement. 

The  point  may  be  tested  practically  with  a  dry  foetal  skull  by  setting 
a  pair  of  callipers  so  that  the  points  are  just  too  close  together  to  pass 
over  the  parietal  tubera  in  a  direct  position.  If  the  head  has  not  been 
much  moulded,  it  will  generally  be  found  that  they  will  pass  over  the 
head  when  inclined  a  little  obliquely. 

In  Figs.  223,  224  is  shown  the  exact  mode  in  which  changed 
resistances  act  upon  a  transverse  section  of  a  fcetal  head  passing 
through  the  parietal  tubera.  In  these  diagrams  the  fcetal  head  is 
supposed  to  be  one  with  somewhat  prominent  parietal  tubera,  not 
pressed  in  by  moulding,  so  that  the  biparietal  diameter  (g  h)  is  not 
only  greater  than   an  oblique   (subparieto-superparietal)  diameter, 

*  See  a  Taper  by  the  author  "  On  Lateral  Obliquity  of  the  Fcetal  Head,"  Obstet. Trans.,  Vol.  XVTI. 



780 APPENDIX  I. 

inclined  at  a  slight  angle  to  it,  but  greater  than  any  chord  in  the 
section  parallel  to  that  oblique  diameter. 

In  Pig.  223.  the  dotted  outline  abb  represents  a  vertical  transverse 
section  through  the  parietal  tubera  of  a  foetal  head,  shaped  as  already 
described,  and  engaged  in  the  pelvis,  whose  walls  are  g'  g,  h  h'.  The 
propulsive  force  F  is  assumed  to  act  in  the  axis  of  the  pelvis,  and  its 
direction  will  therefore  be  along  d  s,  the  central  line  of  the  section* 
The  biparietal  diameter,  g  h,  lies  exactly  across  the  pelvis  ;  p  and  Q  are 
the  pressures  at  q  h,  the  ends  of  this  diameter,  and  are  equal  to  each 
other,  the  propulsive  force  not  being  inclined  toward  either  side. 
The  plane  outline  A' s'  b'  represents  the  same  section  of  the  head 

when  displaced  by  rotation  on  its  antero-posterior  axis  to  a  lateral  or 

biparietal  obliquity  of  about  7°.    f',  the  displaced  propulsive  force, 

Fitr  223.— Transverse  section  through  parietal  tubera  of  fcetal  head  engaged  in  genital 

canal.   Effect  of  changed  resistances  due  to  lateral  obliquity  of  7°. 

will  act  approximately  along  r>'  K,  a  line  parallel  to  D  s,  its  former 

direction,  p'  q'  are  the  pressures  on  g'  h',  the  points  of  the  section 

which  are  now  closest  to  the  pelvic  wall,  p'  q',  like  p  Q  ,  are  equal  to 

each  other,  and  perpendicular  to  the  pelvic  wall,  c  is  the  projection 

on  the  plane  of  the  section  of  the  centre  of  gravity  of  the  head,  and 

lies  on  the  line  ds;  c'  is  the  displaced  position  of  c.  g'  l,  h' m  are 

drawn  parallel  to  G  H,  and  therefore  perpendicular  to  d  s.?  c  l  m  is 

drawn  parallel  to  D  s,  r>'  K,  and  therefore  perpendicular  to  G  L,  H  M. 

•  The  direction  of  the  expulsive  force  does  not  actually  lie  in  the  plane  of  the 

diagram ;  but  its  projection  upon  that  plane  may  be  taken  as  representing  it  so  far  as 

regards  the  lateral  movement  under  consideration.  Its  distance  above  or  be
low  the 

plane,  or  any  inclination  it  may  have  to  the  plane,  will  affect  only  the  move
ment  of 

flexion  or  extension  of  the  head. 
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The  effect  of  any  force  to  increase  or  diminish  the  displacement  is 

measured  by  its  "  moment "  about  c',  the  projection  of  the  centre  of 
gravity  of  the  head — that  is  to  say,  by  the  product  of  the  force  and 
the  perpendicular  from  c'  upon  its  direction.  The  effect  of  the  pressure 
p'  tending-  to  diminish  the  displacement  is  therefore  measured  by  the 
product  p'  X  c'  l,  that  of  the  pressure  q'  to  increase  the  displacement  by 
the  product  q'  X  c' m.  Of  these,  the  latter  is  the  greater.  The  difference 
of  the  two  is  the  product  p'xl  m,  p'  and  q'  being-  equal.  Hence  the 
effect  of  the  changed  resistances  is  to  increase  the  displacement.  The 

Fig.  224.— Transverse  section  through  parietal  tubera  of  foetal  head  engaged  in  genital canal.  Effect  of  changed  resistances  due  to  lateral  obliquity  of  15°. 

displaced  propulsive  force  p'  also  tends  to  increase  displacement,  its 
effect  being  measured  by  the  product  p'  X  c'  K. 

The  frictions  at  g',  h'  (not  shown  in  the  figure)  will  act  along  the pelvic  wall,  and  are  equal  to  each  other,  the  pressures  p'  and  q'  being 
equal.  The  friction  at  o'  tends  to  increase  displacement,  that  at  h' to  diminish  it.  If  p.  be  the  magnitude  of  the  friction,  rxg'l  repre- 

sents the  effect  of  the  friction  at  g',  rxh'm  that  of  the  friction  at  h' Of  these,  the  former  is  the  greater.  Hence  the  frictions  will  have  a 
slight  effect  tending  to  increase  displacement,  measured  by  the  product 
R  X  (g'  l — h' m)  or  r  X  2  n  l. 

In  Fig.  224,  the  same  sections  of  the  head  are  represented,  except that  the  section  of  the  head  indicated  by  the  plane  outline  a'  s'  b' is 
now  represented  as  displaced  through  an  angle  of  about  15°  0f 
biparietal  obliquity  The  figure  is  drawn  exactly  as  before,  except that  the  point  h  ,  where  the  section  is  closest  to  the  pelvic  wall  now 
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lies  above  H,  and  the  point  m  falls  above  c',  the  projection  of  the  centre 
of  gravity.  This  inclination  of  the  head  represents  nearly  that  at 
which  the  greatest  mechanical  advantage  is  gained,  with  a  section 
through  the  parietal  tubera  shaped  as  in  the  figure. 

Both  pressures,  p'  and  q',  now  tend  to  diminish  displacement.  The 
effect  of  the  former  is  measured  by  the  product  p'  x  c'  l,  that  of 
the  latter  by  the  product  q'  X  c'm.  The  sum  is  equal  to  P'  X  ml, 
tending  to  diminish  displacement,  p'  and  q'  being  equal.  The  altered 
resistances  now  therefore  tend  to  diminish  the  displacement. 

The  displaced  propulsive  force  f',  however,  still  tends  to  increase 
displacement,  its  effect  being  measured  by  the  product  p'  X  c'  k,  which 
is  greater  than  with  a  displacement  of  7°.  The  friction,  as  before,  will 
have  a  slight  influence  tending  to  increase  displacement,  the  effect 
being  measured  by  the  product  e  X  2  n  l. 

Hence,  in  the  interval  of  pains,  the  resistances  will  diminish  the 

lateral  obliquity.  But,  during  the  pains,  if  the  propulsive  force  f'  is 
considerable  in  proportion  to  the  pressures  p'  q',  there  may  still  be  a 
tendency  to  increase  the  lateral  obliquity,  even  beyond  an  angle  of 

15°.  The  magnitude  of  p',  in  proportion  to  the  pressures  p',  q',  will  be 
greater,  the  smaller  is  the  co-efficient  of  friction  between  the  head 
and  the  genital  canal.  For,  supposing  the  force  to  be  not  quite  suffi- 

cient to  overcome  the  friction,  p'  =  2  q'  fi,  where  m  is  the  co-efficient 
of  friction. 

In  Figs.  223,  224,  it  has  been  assumed  that  the  pelvic  walls  are 
parallel  at  the  ends  of  the  biparietal  diameter.  This  will  be  nearly 
true  when  the  biparietal  diameter  lies  in  an  oblique  diameter  of  the 
pelvis.  In  the  flattened  pelvis  the  plane  of  section  of  the  head  will 
probably  lie  nearly  in  an  antero-posterior  position  as  regards  the  pelvis. 
The  ends  of  the  biparietal  diameter,  however,  will  be  intermediate  in 
position  between  the  front  or  back  of  the  pelvis,  whose  walls  diverge 
from  above  downwards,  and  the  side,  whose  wall  converges  towards  the 
centre.  The  pelvic  walls  at  its  extremity  will  therefore,  probably,  in 
this  case  also,  not  greatly  deviate  from  parallelism.  If  they  diverge 

somewhat  from  above  downwards,  the  point  of  contact,  h',  will  more 

quickly  be  displaced  upwards,  and  the  resistances  will  begin  to  coun- 
teract the  displacement  with  a  smaller  angle  of  deviation. 

If  the  slight  divergence  of  the  displaced  propelling  force  p'  from 
parallelism  with  its  original  direction  along  C  D  be  taken  into  account, 

the  tendency  of  the  force  to  increase  lateral  displacement  will  be 

slightly  greater,  since  the  line  f'  k  will  fall  somewhat  further  away 
from  c',  the  projection  of  the  centre  of  gravity. 

If  the  propelling  force  f  be  not  acting  in  the  axis  of  the  pelvis,  but 

be  inclined  towards  one  side  or  other  of  the  head,  the  foregoing  de- 
monstration will  still  hold  good  for  the  component  of  the  propulsive 

force  resolved  in  the  axis  of  the  pelvis.  The  component  resolved  per- 

pendicular to  that  axis,  together  with  the  reaction  of  the  pelvic  wall 

which  it  calls  out.  will  form  a  "  couple  "  or  pair  of  equal  and  opposite 

forces  (see  p.  478).  The  effect  of  this  couple  will  be  either  to  promot
e 

or  to  resist  Naegele-obliquity,  according  as  the  inclination  of  the  force
 

is  towards  the  anterior  or  towards  the  posterior  side  of  the  head. 
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Thus,  when  the  long  diameter  of  the  head  is  lying  in  the  oblique 

diameter  of  the  pelvis,  the  effect  of  the  common  right  obliquity  of  the 

uterus,  the  head  being  in  the  first  position,  will  be  to  tend  to  counteract 

Naegele-obliquity  and  produce  its  opposite.  In  the  second  position  of 

the  head,  the  effect  will  be  the  reverse. 

The  effect  of  posterior  obliquity  of  the  uterus,  in  reference  to  the 

axis  of  the  brim,  will  be  to  promote  Naegele-obliquity,  both  in  the  first 

and  second  positions  ;  for  that  part  of  the  head  is  always  driven  down 

most,  towards  which  the  force  is  inclined.  In  the  flattened  pelvis,  when 

the  long  diameter  of  the  head  is  nearly  transverse,  lateral  obliquity  of 

the  uterus  will  have  little  effect ;  posterior  obliquity  will  have  a  some- 

what greater  effect  in  promoting  Naegele-obliquity. 
It  is  to  be  observed,  however,  that  this  obliquity  of  the  uterus  has 

opposite  effects  at  different  stages.  Before  resistances  come  into  play, 
assuming  that  the  foetus  is  symmetrically  placed  in  the  uterus,  and 
that  the  head  of  the  foetus  is  symmetrical  in  reference  to  its  trunk, 

posterior  obliquity  of  the  uterus  will  cause  the  sagittal  suture  to  be 
displaced  forwards  in  reference  to  the  axis  of  the  brim.  But,  when 
resistances  come  into  play,  it  will  cause  it  to  be  displaced  backwards. 
The  latter  effect  is  the  only  one  of  importance. 

If  the  transverse  section  of  the  foetal  head  chiefly  exposed  to  pressure 
is  not  that  passing  through  the  biparietal  tubera,  but  one  a  little 
behind  the  coronal  suture,  which  is  the  one  generally  gripped  in  the 
conjugate  diameter  of  a  reniform  flattened  pelvis  (see  Fig.  148,  p.  478), 
the  general  effect  will  be  somewhat  similar.  But,  since  the  ends  of 
the  greatest  transverse  diameter  of  the  section  are  not  so  relatively 
prominent  as  the  parietal  tubera,  less  mechanical  advantage,  or  none 
at  all,  will  be  gained  by  the  lateral  obliquity,  and  the  changed  resist- 

ances will  sooner  begin  to  counteract  the  displacement. 
In  Fig.  225,  p.  784  is  represented  a  different  state  of  things,  namely,  a 

section  through  the  parietal  tubera  of  a  foetal  head,  shaped  as  before, 
arrested  above  a  pelvic  brim,  the  opposed  diameter  of  which  (g  h)  is  a 
little  too  small  to  admit  the  biparietal  diameter.  The  dotted  outline,  AS  u 
shows  the  head  in  an  exactly  straight  or  synciitic  position.  The  plane 

outline,  A' s'  b',  shows  it  displaced  to  a  biparietal  obliquity  of  about  18°. 
f  is  the  propulsive  force,  assumed  to  be  acting  in  the  axis  of  the 

brim,  f'  is  the  displaced  propulsive  force,  acting  approximately  in  a 
direction  parallel  to  the  former  one,  so  that  d'  k  is  parallel  to  D  s.  Let 
p'  and  q'  be  the  resistances  to  the  displaced  head  at  the  points  6,  h. 
p'  and  q'  (disregarding  frictions)  act  perpendicularly  to  the  surface  of 
the  head,  and  at  right  angles,  therefore,  to  61),  H  V,  the  tangents  to 
the  section  of  the  displaced  head  at  G,  h. 

Let  the  directions  of  p',  q'  meet  in  the  point  T.  The  resultant,  R,  of 
the  forces  p',  q'  must  pass  through  the  point  t,  and  it  must  also,  like 
the  propulsive  force  f',  act  in  a  direction  parallel  to  the  pelvic  axis, unless  the  head  is  being  pushed  bodily  to  one  side  or  other,  t  n  the 

direction  of  R,  is  therefore  parallel  to  d'  k  and  D  s.  Through  c''  the projection  of  the  displaced  centre  of  gravity,  draw  sc'k  perpendicular 
to  T  N,  d  s,  d'  k. 

The  effect  of  the  displaced  propulsive  force  f',  tending  to  increase 
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displacement,  is  measured  by  the  product  p'  X  c'  K.  The  effect  of  e 
the  resultant  of  the  pressures  p'  and  q'  tending  to  inoreate  displace- ment, is  measured  by  the  product  B  X  o'k.  Thus,  in  all  cases,  the displaced  propulsive  force  tends  to  increase  the  displacement.  The changed  resistances  tend  also  to  increase  it  with  a  head  shaped  as  in the  figure.  They  will  always  do  so  unless  the  section  is  so  shaped  that the  tangent  H  v  to  the  displaced  head  is  more  inclined  to  the  pelvic 

Fig.  225.— Section  through  parietal  tubera  of  foetal  head  arrested  above  brim.  Effect 
of  changed  resistances  owing  to  a  biparietal  obliquity  of  about  18°. 

axis  ds  than  the  tangent  gtj.  This  could  only  be  the  case  with  an 
elongated  head.  If  friction  be  taken  into  account,  the  effect  will  be 
diminished,  but  will  be  still  of  the  same  kind.  The  mechanism  is  analo- 

gous to  that  by  which  flexion  is  produced  by  the  pressure  of  the  girdle  of 
contact  upon  the  head,  before  complete  dilatation  of  the  os.  (See  p.  168.) 

It  thus  appears  that,  when  the  head  is  arrested  above  a  brim  too 
small  to  quite  admit  its  biparietal  diameter,  or  the  maximum  diameter 
of  the  transverse  section  most  tightly  gripped  by  the  pelvis,  the 
tendency  is  for  biparietal  obliquity  to  be  increased  even  beyond  an 

angle  of  18°,  and  until  it  is  arrested  by  the  base  of  the  skull  or  the 
neck  coming  into  contact  with  the  uterine  wall.  In  this  case,  there- 

fore, the  biparietal  obliquity  is  apt  to  proceed  beyond  the  degree  which 
affords  any  mechanical  advantage. 

This  theoretical  result  appears  to  agree  with  experience.  It  is  chiefly 
when  the  head  has  not  yet  fully  entered  the  brim  that  any  very 
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785 strongly-marked  Naegele-obliquity  is  observed.  In  such  a  case,  the 
head  being  arrested  above  the  brim,  I  have  found  the  sagittal  suture 
within  an  inch  of  a  projecting  sacral  promontory.  It  is  to  be  noted 

that  Naegele's  view  was,  that  lateral  obliquity  is  greater  the  higher 
the  head  is  in  the  pelvis.  It  is  possible  that,  in  some  of  the  cases  upon 
which  Naegele  founded  his  opinion  as  to  lateral  obliquity,  some  con- 

traction of  the  conjugate  diameter  existed. 
Throughout,  the  only  propulsive  force  taken  into  account  has  been 

the  effect  of  the  direct  uterine  pressure,  which  is  transmitted  through 
the  condyles.  The  effect  of  the  general  intra-uterine  pressure,  trans- 

mitted to  the  foetus  through  the  liquor  amnii  (see  p.  157),  acts  always 
through  the  central  axis  of  the  girdle  of  contact,  and  is  not  liable  to 
displacement.  Hence  if  so  much  liquor  amnii  is  still  retained  that  the 
general  intra-uterine  pressure  forms  an  important  part  of  the  pro- 

pulsive force,  the  displacement  of  the  propulsive  force  will  have  less 
effect  in  increasing  any  slight  biparietal  obliquity  which  may  have 
occurred.  This  may  be  one  reason  why  it  is  chiefly  in  cases  of  flattened 
pelvis,  in  which  the  main  part  of  the  liquor  amnii  more  easily  escapes, 
that  Naegele-obliquity  is  observed. 

The  effect  of  the  changed  resistances  here  explained  would  tend  to 
increase  any  biparietal  obliquity  which  may  occur  of  either  kind,  either 
the  Naegele-obliquity,  or  its  opposite.  It  remains  to  explain  why  the 
anterior  parietal  bone  rather  than  the  posterior  should  generally  become 
deepest  in  the  brim.  The  main  reason  is  probably  to  be  found  in  the 
posterior  obliquity  of  the  uterus  in  reference  to  the  axis  of  the  brim. 
Such  obliquity  is  seen  in  frozen  sections  (see  Fig.  64,  p.  146). 
Although  it  may  be  obliterated,  or  almost  obliterated,  when  the  fundus 
is  thrown  forward  in  a  pain  of  the  expulsive  stage,  yet  it  is  probably 
•sufficient  to  determine  the  initial  direction  of  the  displacement ;  since, 
if  the  slightest  displacement  occurs,  the  resistances  increase  it  up  to  a 
certain  point,  so  long  as  the  head  is  not  flattened  lateraUy.  In  some 
cases,  the  opposite  of  Naegele-obliquity  is  actually  observed,  when  the 
head  passes  the  pelvis  with  difficulty.  A  pendidous  abdomen,  and 
consequent  anterior  obliquity  of  the  uterus,  may  be  one  cause  for 
this.  In  the  reniform  flattened  pelvis,  the  increased  resistance  at  the 
posterior  side  due  to  the  promontory  of  the  sacrum,  as  explained  at 
page  479,  will  be  a  sufficient  initial  cause  for  Naegele-obliquity,  even  if there  is  no  posterior  obliquity  of  the  axis  of  the  uterus. 

Since  the  mechanism  of  the  production  of  biparietal  obliquity,  when 
the  head  is  engaged  in  the  genital  canal,  depends  upon  pressure  upon the  ends  of  transverse  diameters  of  the  head,  it  might  be  expected theoretically ̂ that  even  the  pressure  of  soft  parts  might  have  this  effect, especially  when  it  is  remembered  that  most  of  the  movements  of  the head  are  mainly  due  to  the  pressure  of  soft  parts.  For  when  there  is 
any  mechanical  advantage  to  be  gained  by  lateral  tilting,  an  exactly 
3°iiP°S  r,1S  ana}°S°™  t0  trow  presentation,  or  the  position  of unstable  equilibrium  between  vertex  and  face  presentation  (see  p.  206) audit  is  well  known  that  the  head  hardly  ever  remains  long  in  the  posi- tion of  brow  presentation.  It  is  probable  that  slight  lateral  tilting  does really  sometimes  occur,  when  the  biparietal  diameter  exceeds  the  adjoin! 3  E 
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ng  subparieto-superparietal  diameters,  from  the  effect  of  such  pressure  : 
but  when  the  head  has  been  long  exposed  to  the  pressure  of  soft  parts,  as 
in  prolonged  labour  in  primiparas,  the  head  becomes  elongated,  the 
parietal  tubera  squeezed  in,  and  the  effect  of  the  resistance  will  then  be 
to  counteract  lateral  tilting. 

These  differences  depending  on  the  original  shape  and  firmness  of 
the  head,  the  degree  of  moulding  which  it  has  undergone,  and  the 
direction  of  the  propulsive  force,  may  account  for  the  discrepancy 
which  exists  between  different  observers  as  to  whether  there  is  or  is 

not  Naegele-obliquity  in  normal  labour.  It  is  clear,  in  any  case,  from 
this  discrepancy,  that  it  is  not,  in  normal  labour,  a  condition  of 
sufficient  constancy  and  importance  to  deserve  to  be  ranked  with  the 
four  movements  of  flexion,  internal  rotation,  extension,  and  external 

rotation.  Tt  is  probable  that  a  lateral  obliquity  of  10°  or  thereabouts 
cannot  be  recognised  with  certainty  on  vaginal  examination,  since 
there  are  no  convenient  points  of  reference  in  the  pelvis.  The  top  of 
the  symphysis  pubis  is  not  accessible,  even  if  the  promontory  of  the 
sacrum  is  so  ;  and  it  is  impossible,  therefore,  to  measure  whether  the 
sagittal  suture  lies  midway  between  these  two  points. 

APPENDIX  H. 

The  Choice  of  the  Leg  to  be  seized  in  Version  fob 
Shoulder  Presentation. 

The  practice  now  recommended  in  most  British  text-books,  namery 
to  seize  the  leg  diagonally  opposite  to  the  presenting  shoulder,  when 

internal  version  has  to  be  performed  in  the  case  of  shoulder  presenta- 
tion, is  derived  from  Sir  James  Simpson.  The  following  is  the  passage 

in  his  lecture  in  which  he  recommends  it : — 
"  Which  knee  should  be  seized  ?  On  this  point  you  will  find  no 

directions  in  any  of  our  modern  obstetric  works,  British  or  foreign,  so 

far  as  I  know  them  ;  and  yet  I  believe  the  secret  of  turning  with 

facility  and  safety  in  such  a  case  as  Anderson's — with  the  waters 
evacuated,  and  the  uterus  contracted— depends  upon  the  knowledge  of 
which  of  the  two  lower  extremities  of  the  infant  should  be  seized.  If 

we  turn  with  one  of  the  extremities— and  whether  the  foot  or  the 

knee— it  should  be  the  foot  or  knee  of  the  opposite  side  of  the  body  to 
that  which  is  presenting. 

"  The  reasons  for  the  rule  are  simple.  In  bringing  down  the  fostus 

in  the  operation  of  turning,  we  may,  and  should  produce  two  kinds  of 

alteration  in  its  position  and  figure.  Thus  we  may  flex  or  bend  the 

body  forward  upon  the  transverse  axis  of  the  trunk  ;  and  we  may
 

rotate  or  turn  the  body  round  upon  the  longitudinal  axis  of  the  
trunk. 

If  we  merely  flex  it,  the  operation  of  version  will  be  one  of  difhcult
y  ; 

if  we  both  flex  and  rotate  the  trunk  at  the  same  time,  the  opera
tion 
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will  be  one  of  comparative  facility.  By  merely  flexing  the  body  upon 

its  transverse  axis,  we  are  liable  to  bring  down  one  of  the  lower  extremi- 
ties, whilst  we  do  not  displace  the  upper  extremity  which  is  primarily 

presenting  at  the  os  uteri.  If  we  both  rotate  and  flex  the  body — that 
is,  turn  it  both  on  its  transverse  and  longitudinal  axis — at  the  same 
moment,  whilst  we  bring  down  the  pelvic  extremity  of  the  child,  the 

turning  of  the  body  of  the  infant  carries  away  from  the  os  uteri  the 

part  originally  presenting." 
Tyler  Smith,  Bames,  Playfair,  and  Meadows  adopt  the  same  doctrine. 

Bames  appears  even  to  carry  the  view  somewhat  further  than  Sir 
James  Simpson  himself,  for  he  deprecates  the  bringing  down  both 

legs,  not  merely  because  the  advantage  of  the  half -breech  as  a  dilator  is 
by  that  means  lost,  but  as  interfering  with  the  mechanism  of  the 
rotation.  "  If,"  he  says,  "  both  feet  are  seized,  or  only  the  foot  of  the 
same  side  as  the  presenting  arm,  version  can  hardly  be  completed,  and 

will,  perhaps,  fail  altogether."  And,  again,  "  To  turn  effectively,  the 
child  must  revolve  on  its  long  or  spinal  axis,  as  well  as  upon  its  trans- 

verse axis.    If  you  seize  both  legs,  you  mar  this  process." 
On  the  other  hand,  Matthews  Duncan,  A.  Martin,  C.  Braun,  Tarnier, 

Amett,  and  Spiegelberg  recommend  version  by  the  lower  leg.  Lusk 
regards  the  choice  as  indifferent.  Charpentier  recommends  the  choice 
of  the  upper  leg  in  abdomino-anterior  positions  only,  with  the  object 
of  rendering  the  back  anterior  after  the  version.  The  same  practice 
had  been  recommended  by  Baudelocque,  Lachapelle,  Weiss,  Michcelis, 
and  Gusserow.  Leishman  considers  that  version  is  more  easily  effected 
if  the  upper  leg  is  seized,  but  does  not  advise  that  it  should  be  sought 
for,  if  to  do  so  involves  extra  effort  and  delay.  Many  of  the  older 
authors  give  no  directions  on  the  subject.  It  is  to  be  remembered  that 
the  operator  is  almost  certain  to  seize  the  lower  leg,  unless  he  makes  a 
special  effort  to  seize  the  upper  one. 

Fig.  226  is  intended  to  represent  a  section  passing  through  the 
bilateral  plane  of  the  trunk  of  the  foetus,  which  is  presenting  by  the 
shoulder.  If  the  upper  leg  be  seized,  and  the  combined  movement  of 
turning  on  a  transverse  and  longitudinal  axis  at  the  same  moment 
described  by  Simpson  and  Bames  is  effected,  what  actually  occurs  is 
that  the  version  takes  place  in  that  antero-posterior  plane  of  the  foetal 
trunk  which  passes  through  the  presenting  shoulder  and  through  the 
hip  of  the  opposite  side,  that  is  to  say  in  a  plane  perpendicular  to  the 
paper  passing  through  the  line  A  d  in  Fig.  226,  and  about  an  axis 
C  H,  C  H  being  drawn  from  c  perpendicular  to  A  D.  The  half -breech, 
d,  is  brought  to  the  position  where  A  was  originally,  and  the  directions 
of  the  back  and  abdomen  of  the  foetus  are  reversed. 

If  the  lower  leg  is  seized,  it  is  assumed  by  Simpson  and  Barnes  that 
the  child  revolves  on  its  transverse  axis,  that  is  to  say  that  the  version 
takes  place  in  the  plane  perpendicular  to  the  paper,  passing  through  the 
line  B  A  in  Fig.  226,  so  that  the  half-breech  B  is  brought  to  the  point 
where  A  was,  and  the  directions  of  abdomen  and  back  are  reversed  as before. 

But  on  looking  at  the  figure,  it  will  be  evident  that  Simpson  and 
Barnes  have  overlooked  the  fact  that  the  easiest  way  for  the  half-breech 

3  e  2 
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°-  18  f°r.  Verl10n  t0  take  place  in  deplane  of  the  paper, 
ml?  if*"1-  *T  PaSSm?  thr°Ugh  °  PerPcndi^ar  to  the  plane  of  the 
S    n    18  t0,  f  ̂  about  the  anteroposterior  axis  of  the  foetal 
£win°  hv-C°m?  f  eJer81°nv.  Vequked'  b^  a  rotation  of  little  more than  90  brings  into  the  os  the  half -breech  of  the  same  side  as  the  pre- senting shoulder,  the  direction  of  the  back  being  the  same  as  before 

Fig.  226.— Section  in  bilateral  plane  of  foetus  presenting  by  shoulder,  c,  centre  of foetal  trunk ;  13  a,  direction  of  traction  in  lower  hip ;  d  g,  direction  of  traction  on 
upper  hip ;  c  e,  o  f,  perpendiculars  from  coiibq,dg;  on  is  drawn  perpendicular 
to  A  I) ;  0  e  =  134  ;  o  F=90. 

It  will  be  found  that  immediately  after  version  by  the  lower  leg,  the 
direction  of  the  back  is  not  reversed,  and  therefore  this  is  the  kind  of 
version  which  is  actually  effected. 

Fig.  227  is  intended  to  represent  a  section  of  the  foetus  in  the 
diagonal  plane  in  which  the  combined  rotation  described  by  Simpson 
and  Barnes  takes  place,  that  is  to  say,  in  an  antero -posterior  plane 
passing  through  the  presenting  shoulder  and  the  opposite  hip.  It 
corresponds  therefore  to  a  section  passing  through  the  line  A  D  in  Fig. 
226,  and  perpendicular  to  the  plane  of  that  figure.  The  axis  of  rota- 

tion, namely  the  line  c  H  in  Fig.  226,  corresponds  to  a  line  passing 

through  c'  and  perpendicular  to  the  plane  of  the  paper  in  Fig.  227. 
It  does  not,  however,  follow  that,  in  all  cases,  rotation  of  this  kind, 

namely  about  the  line  c  H  in  Fig.  226,  will  be  effected,  when  the  upper 
leg  is  seized.  This  will  only  be  the  case  when  the  traction  force  is  so 
directed  that  the  force  applied  to  the  upper  hip,  d,  is  so  directed  that 
its  projection  on  the  plane  of  the  paper  in  Fig.  226  lies  in  the  line  D  A. 
or,  what  is  equivalent,  when  the  line  of  force  lies  wholly  in  the  plane 
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may  be  prevented  altogether  by  the  resistance  or  fr
iction,  and 

rotation  about  the  anteroposterior  axis  alone  take  place,    in  01 

cases,  a  more  complex  rotation  may  be  effected. 

If  the  direction  of  the  back  is  not  reversed  after  the  vers
ion, 

Kff.  i!27.— Section  in  antero-posterior  plane  of  foetus  passing  through  right  or  present- 
ing shoulder,  and  opposite  or  left  hip.  d'  l,  direction  of  traction  on  upper  hip  ; 

u',  centre  of  foetal  trunk  ;  c'  k,  perpendicular  from  c'  on  d'  l  ;  c'  K=85. 

seizure  of  the  upper  leg  will  merely  have  effected  the  same  kind  of 
version  which  seizure  of  the  lower  leg  would  have  done,  but  with  a  less 
mechanical  advantage.  For  the  moment  of  the  force,  or  its  efficacy  in 
producing  rotation,  about  the  antero-posterior  axis  of  the  foetal  trunk, 
is  measured  by  the  product  of  the  force,  or  its  component  in  the  plane 
of  Fig.  226,  and  the  perpendicular  upon  its  direction  from  C,  the  centre 
of  the  foetal  trunk.  If  it  be  assumed  that  the  line  of  traction  is  directed 
toward  the  same  point  in  the  os  (g,  Fig.  226)  in  the  two  cases,  this 
perpendicular,  when  the  lower  leg  is  taken,  is  c  e  ;  when  the  upper 
leg  is  taken,  it  is  c  F.  In 'the  latter  case  there  is  a  loss  of  mechanical 
advantage  in  a  ratio,  which,  in  the  position  given  in  the  figure,  is 
about  134  to  90.    If  the  projection  of  the  line  of  traction  falls  nearer 
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to  A  in  Fig.  226,  as  it  should  do,  when  the  attempt  is  made  to  effect  the 
kind  of  rotation  described  by  Simpson,  say  along  the  line  D  i,  the  loss of  mechanical  advantage  is  still  greater. 

I  have  not  unfrequently  found  that,  immediately  after  version  by  the 
upper  leg,  the  position  of  the  back  was  not  reversed,  especially  in  dorso- 
posterior  positions.  Fritsch  found  that,  in  fourteen  cases  of  shoulder 
presentation  in  the  dorso-anterior  position,  the  back  remained  posterior 
immediately  after  the  version,  eventually  rotating  forward.  In  nine 
cases  of  shoulder  presentation  in  the  dorso-anterior  position,  the  direc- 

tion of  the  back  was  reversed,  and  thus  the  combined  rotation  of  the 
foetus  on  its  transverse  and  longitudinal  axis  was  effected.  In  all  these 
cases  version  was  performed  by  the  upper  leg.  Thus  the  direction  of 
the  back  was  reversed  in  those  cases  only  in  which  it  was  desirable  not 
to  reverse  it. 

The  explanation  is  probably  the  following  : — In  order  to  rotate  the 
foetus,  either  upon  its  transverse  or  longitudinal  axis,  by  traction  on 
the  hip,  the  force  must  be  inclined  towards  its  anterior  surface,  as 

along  the  line  d'  L  in  Fig.  227.  In  dorso-anterior  positions  this  is 
easily  done,  for  there  is  then  most  room  for  the  operator's  hand  and 
arm  in  the  concavity  of  the  sacrum.  He  can  easily  pass  his  hand  up 
the  abdominal  surface  of  the  foetus,  and  then  the  line  of  traction  is 
naturally  forward  in  relation  to  the  foetus.  In  dorso-posterior  positions, 
however,  the  pubes  allow  but  scanty  space  for  the  hand  to  be  bent 
backwards  round  the  sharp  angle  at  the  concave  side  of  the  pelvic 
curve.  Hence  the  arm  can  more  easily  pass  up  somewhat  to  one  side, 
and  the  traction  is  not  directed  sufficiently  forward  with  regard  to  the 
pelvis  -and  foetus.  At  the  same  time,  by  its  lateral  direction,  it  tends 
to  rotate  the  foetus  about  its  antero-posterior  axis. 

The  next  point  to  consider  is,  in  which  of  the  two  modes  of  version 
the  traction  acts  at  the  greatest  advantage  in  producing  rotation.  In 

examining  this,"it  will  be  assumed  that,  in  version  by  the  upper  leg, 
the  force  is  wholly  effective  in  producing  rotation  in  the  antero- 

posterior plane  of  the  foetus  passing  through  the  presenting  shoulder 
and  the  opposite  hip.  It  will  then  have  the  most  favourable  direction 
possible  for  producing  the  combined  rotation  of  the  foetus  upon  a 
transverse  and  longitudinal  axis,  and  will  lie  in  the  plane  of  the  paper 

in  Fig.  227,  let  us  suppose  in  the  line  r>'  l.  It  will  also  be  supposed 
that  the  force  is  directed  towards  a  point  in  the  os  uteri  equidistant 
from  the  shoulder  in  the  two  cases,  so  that  A  G  in  Fig.  226  is  equal  to 

a'  L  in  Fig.  227.  If  the  traction  be  the  same  in  the  two  cases,  its 
efficacy  in  producing  rotation  will  be  in  the  ratio  of  the  perpendicular 
C  E  from  the  centre  of  the  foetal  trunk  upon  its  direction  in  Fig.  226 

to  the  corresponding  perpendicular  c'  K  in  Fig.  227.  The  former  will 
be  the  greater,  and  the  more  so  in  proportion  as  the  long  axis  of  the 

foetus  approaches  more  nearly  to  a  horizontal  position.  In  the  figures 
the  ratio  is  about  that  of  134  to  85. 

Hence  version  by  the  lower  leg  has  a  mechanical  advantage  as  com- 

pared with  version  by  the  upper  leg.  and  version  by  the  upper  leg  is 

more  likely  to  be  rendered  impossible  by  the  resistance  and  friction. 

The  advantage  gained  by  choosing  the  lower  leg  with  regard  to 



CHOICE  OF  THE  LEG  IN  VEKSION. 

791 keeping  command  of  the  anterior  aim  by  means  of  a  noose  has  already 
been  explained  (see  p.  601). 

The  mechanical  consideration  of  the  question  is  not  invalidated  by 
the  fact  that  the  foetus  is,  to  a  certain  extent,  plastic.  The  foetus  is 
not  a  viscous,  nor  altogether  plastic,  body.  If  it  were  so,  version 
would  neither  be  possible  nor  necessary.  In  order  that  traction  on  the 
leg  may  be  capable  of  elevating  the  shoulder,  the  trunk  of  the  foetus 
must  be  acting,  for  the  moment,  like  a  rigid  lever,  and  hence  the 
ordinaiy  principles  of  mechanics  can  be  applied  to  it. 

"What  actually  occurs  in  version  is,  that  the  first  effect  of  traction  on the  hip  is  to  bend  the  foetal  trunk  on  itself  in  some  direction.  AVhen 
the  limit  of  bending  in  that  particular  direction  is  reached,  the  trunk 
begins  to  act  as  a  lever  and  elevate  the  shoulder.  The  only  modification 
which  this  process  will  introduce  as  regards  the  figures  is  that,  in  the 
first  stage  of  bending,  the  line  A  B  or  AD,  as  the  case  may  be,  will 
become  shortened  from  the  flexion  of  the  axis  of  the  trunk. 
The  only  possible  case  of  exception  to  the  conclusion  reached  is, 

however,  due  to  the  plasticity  of  the  foetus.  If  the  foetus  is  dead  and 
macerated  or  premature,  and  its  plasticity  therefore  greater  than  usual, 
it  is  possible  that  the  result  may  sometimes  happen  which  is  described 
by  Sir  James  Simpson,  namely,  that  the  limit  of  bending  may  not  be 
reached  before  the  half -breech  of  the  same  side  is  brought  down  into 
the  os  together  with  the  presenting  shoulder.  If  the  shoulder  fails  to 
rise  on  this  account,  there  will  be  no  difficulty  in  bringing  down  the 
second  leg,  and  making  traction  mainly  upon  that,  in  order  to  rotate 
the  foetus  upon  its  longitudinal  axis. 

It  is  not  worth  while  to  choose  the  upper  leg  in  dorso-posterior 
positions,  in  order  to  reverse  the  direction  of  the  back  ;  for,  in  the 
first  place,  it  has  been  shown  that  the  attempt  to  reverse  the  direction 
of  the  back  frequently  fails  in  these  cases ;  and,  in  the  second 
place,  the  back  will  always  spontaneously  rotate  forwards  in  the  later 
stage  of  delivery. 
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Abdomen,  enlargement  of,  in  preg- 
nancy, 111  ;  discoloration  of,  in 

pregnancy,  108  ;  in  puerperal  state, 
249  ;  palpation  of,  in  pregnancy, 
111  ;  pendulous,  300  ;  stripe  upon, 
in  pregnancy,  126,  250 

Abdominal  fcetation,  265 ;  tumours, 
diagnosis  of,  from  pregnancy,  123 

Abdominal  palpation,  183,  188 
Abnormal  pregnancy,  264 
Abnormalities  of  uterus  in  pregnancy, 

299 

Abortion,  352  ;  causation,  353  ;  symp- 
toms and  course,  356 ;  diagnosis, 

358  ;  prognosis,  360  ;  treatment, 
361  ;  incomplete,  treatment  of,  368 

Abortion,  artificial  induction  of,  in 
vomiting,  of  pregnancy,  278  ;  in 
chorea,  282  ;  in  albuminuria,  287  ; 
in  cancer  of  cervix  uteri  and  pelvis, 
419  ;  in  contracted  pelvis,  502 ; 
operation  for,  538 

Abscess,  mammary,  772  ;  in  puerperal 
peritonitis,  722,  726  ;  in  pelvic  cel- 

lulitis, 732  ;  in  phlegmasia  dolens, 
751  ;  iu  puerperal  pysemia,  722. 

Acardiac  monster,  235,  448 
Accidental  complications  of  pregnancy, 341 

—    haemorrhage,  386  ;  treatment, 389 
Accidents  during  and  after  labour,  640 
Accoucheur,  armamentarium  of,  186 
Adaptation  of  fcetus  to  uterus,  89 
After-coming  head,  extraction  of,  229  ; 

in  contracted  pelvis,  497  ;  applica- 
tion of  forceps  to,  583  ;  perforation 

of,  621 
After-pains,  246  ;  treatment  of,  256 
Agalactia,  259,  770 
Age,  influence  of,  on  size  of  child,  74 
Ague,  in  pregnancy,  348 

Air,  entry  of,  into  circulation,  758 
Albuminuria,  in  pregnancy,  283;  treat- 

ment, 286  ;  in  eclampsia,  290  ;  in 
connection  with  puerperal  insanity. 

766 
Allantois,  formation  of,  59 
Amnion,  formation  of,  55  ;  dropsy  of, 327 

Amniotic  fluid.    (See  Liquor  amnii.) 
Amputation,   intra-uterine,  of  limbs, 331 

Anaemia,  in  pregnancy,  279 
Anaesthesia,  in  normal  labour,  202  ;  in 

eclampsia,  295  ;  in  forceps  delivery, 
556 ;  in  version,  587,  598  ;  in  cra- 

niotomy, 608  ;  in  Caesarian  section, 626 

Anasarca,  in  pregnancy,  285,  297;  of 
foetus,  450 

Anatomy  of  pelvis,  1 
Anodynes,  in  the  first  stage  of  labour, 

202.    (See  Narcotics.) 
Anomalies  of  funis,  329  ;  of  expulsive 

force,  397 ;  of  ovum  obstructing 
labour,  430  ;  of  membranes,  455  ; 
of  pelvis,  458 

Anteflexion  and  anteversion  of  gravid uterus,  299 
Anus,  laceration  of  sphincter  of,  652 
Apoplexy,  during  or  after  labour,  761 
Area  germinativa,  54 
—  pellucida,  54 

Areola,  mammary,  in  pregnancy,  104 
Arm,  dorsal  displacement  of,  443  ; 

liberation  of,  in  pelvic  presenta- 
tions, 497,  679  ;  presentation  of, 

432,  442  ;  presentation  of,  with head,  442 
Armamentarium  of  accoucheur,  186 ; for  Caesarian  section,  627 
Articulations,  pelvic,  9  ;  inflammation 

of,  722,  728  ;  rupture  of  pelvic,  in 
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.  labour,  656  ;  relaxation  of  pelvic,  in 
pregnancy,  10 

Artificial  human  milk,  262 
—  feeding  of  infant,  260 
—  respiration,  in  asphyxia  neona- 

torum, 670 
Ascites,  fcetal,  453 
Asphyxia  neonatorum,  667  ;  treatment, 

669 

—  of   foetus,    indications    of,  in 
pelvic  presentation,  229, 
674 

Atresia  of  cervix,  415  ;  of  vagina  and 
vulva,  416 

Attitude  of  fcetus,  87 
Auscultation,  in  pregnancy,  117,  119, 

122  ;  in  twin  pregnancy,  236 
Auxiliary  forces  in  labour,  160  ;  ineffi- 

ciency of,  398 

Aveling's  forceps,  548  ;  repositor  for 
inversion  of  uterus,  662 ;  transfusion 
apparatus,  699 

Axes  of  pelvis,  17,  19 
Axis,  deviation  of  uterine,  in  labour, 

399 

Bactekia,  in  lochial  discharge,  694 
Ballottement,  115 
Bandl,  ring  of,  99,  395 
Battledore  placenta,  314 
Bilobed  uterus,  pregnancy  in,  239 
Bimanual  examination,  in  early  preg- 

nancy, 111 
—    version,  587 

Binder,  application  of  abdominal,  201 
Biparietal  obliquity  of  foetal  head,  175, 

477,  777 

Bipolar  version,  589  ;  in  shoulder  pre- 
sentation, 595 

Bladder,  calculus  in,  obstructinglabour, 
426  ;  distension  of,  obstructinglabour, 
397  ;  distension  of  foetal,  454  ;  state 
of,  after  delivery,  243 

Blastodermic  membrane,  50  ;  cleavage 
of,  55 

Blood,  changes  of,  in  pregnancy,  106  ; 
transfusion  of,  685 

Blunt  hook,  in  breech  presentation,  678 
Bougie,  use  of  flexible,  in  induction  of 

labour,  532 
Bowels,  action  of,  after  labour,  257 
Brain,  embolism  of,  757 

Braxton  Hicks'  cephalotribe,  610 

Breasts,  areola  of,  104 ;  care  of,  in 
puerperal  state,  258  ;  changes  of,  in 
pregnancy,  104  ;  diseases  of,  770  ; abscess  of,  772 

Breech  presentations.  (See  Pelvic  pre- sentations.) 

Bregma,  80 
Brim,  of  pelvis,  3 
Bronchocele,  in  pregnancy,  345 
Brow  presentations,  206,  216  ;  treat- 

ment of,  219 

Cadaveric  poison,  in  causation  of  puer- 
peral septicaemia,  694,  706 

Caesarian  section,  623  ;  in  cancer  of 
cervix  uteri  and  pelvis,  421  ;  in  con- 

tracted pelvis,  499  ;  prognosis,  624  ; 
description  of  operation,  627  ;  uterine 
sutures  in,  629 ;  post-mortem  opera- 

tion, 632  ;  Poito's  operation  in,  632 Calcareous  degeneration,  of  fcetus,  267 ; 
of  placenta,  316 

Calculus,  vesical,  obstructing  labour,  426 
Canal,  genital,  ruptures  and  lacerations 

of,  640 
Cancer  of  cervix  uteri  and  pelvis,  418  ; 

treatment,  419 
Caput  succedaneum,  in  cranial  presen- 

tations, 150,  182;  in  face  presenta- 
tion, 214 

Carcinoma.    (See  Cancer. ) 
Cardiac  diseases  complicating  preg- 

nancy, 341 
Carneous  mole,  320  ;  diagnosis  of,  359 
Carunculse  myrtiformes,  125 
Catheter,  use  of,  in  reposition  of  funis, 

216  :  for  insufflation  of  fcetal  lungs, 

672 Caul,  148 
Cautery,  in  laparo-elytrotomy,  638 
Cellulitis,  pelvic.  (See  Pelvic  cellulitis.  J 
Centres,  motor,  for  uterine  contraction, 137 

Cephalic  version,  585 
Cephalotomy,  620 
Cephalotribe,  610 
Cervix  uteri,  apparent  shortening  of, 

in  pregnancy,  100 
—  artificial  dilatation  of,  in  labour, 

411 ;  for  induction  of  abor- 
tion, 539  ;  for  induction  of 

premature  labour,  534  ;  in 
vomiting  of  pregnancy,  278 
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795 Cervix  uteri,  atresia  of,  415  ;  cancer  of, 
418  ;  changes  of,  in  pregnancy, 
98,  113;  dilatation  of,  143, 
149  ;  erosion  of,  in  pregnancy, 

276 ;  ganglion  of,  138  ;  in  pla- 
centa pnevia,  375  ;  in  puer- 
peral state,  245  ;  incision  of, 

415  ;  laceration  of,  641,  648  ; 
mode  of  expansion  of,  in 
labour,  149  ;  organic  rigidity 
of,  408  ;  spasmodic  stricture 
of,  407  ;  treatment  of  rigi- 

dity of,  409 

Chamberlen's  forceps,  544 
Child,  new  born.  (See  Infant. ) 
Chloral,  in  labour,  203  ;  in  eclampsia, 

295  ;  in  puerperal  insanity,  556 
Chloroform,  in  normal  labour,  202  ;  in 

eclampsia,  295  ;  in  rigidity  of  cer- 
vix, 410  ;  in  forceps  delivery,  556  ; 

in  version,  587,  598  ;  in  craniotomy, 
608 

Cholera,  in  pregnancy,  351 
Chorea,  in  pregnancy,  281 
Chorion,  formation  of,  62;  primitive, 

50 ;  hydatidiform  degeneration  of, 
323  ;  diseases  of,  as  a  cause  of  abor- 

tion.   (See  Placenta. ) 
Cicatrices,  obstructing  labour,  416 
Circulation,  changes  of,  in  pregnancy, 

106;  offcetus,  74;  changes  of  fcetal, 
at  birth,  76 

Cleavage,  of  blastodermic  membrane, 
55 

Coccyx,  3  ;  mobility  of,  10,  14,  19 
Coiling  of  funis,  330  ;  as  a  cause  of 

obstruction  to  labour,  456 
Cold,    in  treatment  of  post-partum 

hEemorrhage,    692;    in  puerperal 
hyperpyrexia,  744 ;  as  a  cause  of 
puerperal  fever,  714 

Collapse,  after  labour,  760 
Colostrum,  247 
Colpeuryuter,  536 
Compound  presentations,  442,  444 
Conception,  47 ;  in  multiple  pregnancy, 

Conjugate  diameter  of  pelvic  brim,  13, 
466  ;  diagonal,  465 

Constipation,  in  pregnancy,  279 
Contracted  pelves,  458  ;  prognosis  in, 

487.    (See  Pelvis.) 
Contraction,  pelvic,  effects   of,  upon 

pregnancy,  485  ;  upon  labour,  485 

Contraction,  uterine,  136,  138 ;  in 
pregnancy,  114 ;  nerve  centre  for, 
137  ;  nervous  mechanism  of,  136  ; 
hour-glass,  of  uterus,  685  ;  irregular, 
of  uterus,  397 

Convulsions,  puerperal.  (See  Puerperal Eclampsia. ) 

Cord,  umbilical.    (See  Funis.) 
Corpus  luteum,  41 
Cramps,  in  labour,  141 
Cranial  presentations,  162 
Cranioclasm,  618 
Cranioclast,  617 

Craniotomy,  indications  for,  606  ;  de- 
scription of  operation,  608  ;  methods 

of  extraction,  610  ;  forceps,  615  ; 
with  after-coming  head,  621  ;  in 
rigidity  of  cervix,  415  ;  in  cancer  of 
cervix  uteri  and  pelvis,  421  ;  in 
contracted  pelves,  499,  510,  517, 
520,  523,  526 

Credd's  method  of  expressing  placenta, 199 

Crochet,  620 
Crowning,  stage  of,  in  labour,  153 
Crural    phlebitis.      (See  Phlegmasia dolens. ) 

Curette,  use  of,  in  abortion,  369 
Cysts,  in  hydatidiform    mole,    323  ; 

ovarian.    (See  Ovarian  tumours.) 

Death,  apparent,  of  new-born  child, 
667  ;  foetal, ^diagnosis  of,  124  ;  fcetal, 
causing  abortion,  354;  intra- uterine, 
of  fostus,  335  ;  maternal,  delivery 
of  foetus  after,  632  ;  sudden,  during 
or  after  delivery,  752 

Decapitation,  after  failure  of  version, 
439  ;  mode  of  performing,  441 

Decidua,  formation  of,  50  ;  diseases  of, 
313 ;   fatty  degeneration  of,  316 ; 
disease  of,  as  a  cause  of  abortion 355 

Decidual  endometritis,  313 
Deformities,  pelvic.    (See  Pelvis. ) 
Degeneration,  adipocerous,  of  fcetus, 

267,  538  ;  calcareous,  of  foetus,  267  ; 
of  placenta,  316  ;  hydatidiform,  of chorion,  323 

Delirium,  in  puerperal  fever,  724 
Delivery,  care  of  patient  after,  254  ; 

retraction  of  uterus  after,  155  ;  mode' 
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of  calculating  date  of,  129  ;  state  of 
patient  after,  241  ;  signs  of  recent. 
249 

Development,  early,  of  ovum,  49  ;  of 
amnion,  55  ;  of  allantois,  59  :  of 
pelvis,  21 

Diabetes,  in  pregnancy,  345 
Diagonal  conjugate  diameter  of  pelvis, 

465 

Diameters,  of  normal  pelvis,  13  ;  of 
fostal  bead,  81 

Diarrhoea,  in  pregnancy,  279  ;  in  puer- 
peral septicemia,  725  ;  in  puerperal 

scarlatina,  729 
Diet,  in  puerperal  state,  255 
Digestion,  disorders  of,  in  pregnancy, 

275 
Digital  examination,  in  labour,  184, 

187 

Dilatation,  manual,  of  cervix,  412 

Dilators,  hydrostatic,  411  ;  Barnes', 
411 ;  in  eclampsia,  296  ;  in  placenta 
proevia,  384 ;  in  rigidity  of  cervix, 
411  ;  for  induction  of  premature 
labour,  534 

Dilator,  Sim's  uterine,  in  abortion,  370 
Diphtheria,  relation  of,  to  puerperal 

fever,  711,  718 
Diphtheritic  deposits,  in  puerperal 

septicemia,  718 
Diseases  of  pregnancy,  275  ;  zymotic, 

accidentally  complicating  pregnancy, 
349  ;  zymotic,  relation  of  to  puer- 

peral fever,  705 
Dislocations,  so-called  congenital,  333, 

483 
Displacements  of  uterus,  in  pregnancy, 

299  ;  as  a  cause  of  protracted  labour, 
399  ;  as  a  cause  of  rupture  of  uterus 
orvagina,  640  ;  in  puerperal  state,  701 

Double  uterus,  239 
Douche.    (See  Injections.) 
Drainage  tube,  in  mammary  abscess, 

775  ;  in  pelvic  abscess,  746  ;  in 
rupture  of  uterus,  645 

Dropsy,  of  amnion,  327  ;  general.  (Sec 
(Edema. ) 

Ductus  arteriosus,  74  ;  venosus,  74 
Duration  of  pregnancy,  1 27 

Dyspnoea,  in  pregnancy,  280  ;  inthrom-  j 
bosis  and  embolism  of  pulmonary  j 
artery,  755 

Dysuria,  from  retroflexion  of  gravid  , 
uterus,  304 

Eclampsia.    (Sec  Puerperal  eclampsia. ) 
Ecraseur,  use  of,  in  craniotomy,  620 
Ectopia  of  viscera,  331,  449 
Elbow,  diagnosis  of,  from  knee,  434 
Electricity,  in  asphyxia  neonatorum, 

672  ;  in  extra-uterine  foetation,  272  ; 
for  induction  of  labour,  535  ;  in  pro- 

tracted labour,  402 
Elytrotomy,  in  extra-uterine  foetation, 

274. 
Embolism  of  pulmonary  arteries,  752  ; 

of  systemic  arteries,  757 
Embryo,  development  of,  71  ;  circula- 

tion of,  74 

Embryotomy,  606  ;  in  shoulder  presen- 
tations, 441 

Emotions,  influence  of,  on  labour  pains, 
136 ;  in  puerperal  pyrexia,  715  ;  in 
chorea,  281  ;  in  puerperal  insanity, 

763 Emphysema,  fatal,  causing  dystocia, 
451  ;  in  rupture  of  uterus,  647 

Encephalocele,  332  ;  obstructing  la- 
bour, 454 

Endocarditis,  in  pregnancy,  341 ;  in 
puerperal  septicaemia,  722 

Endochorion,  62 

Endometritis,  decidual,  313  ;  in  puer- 
peral fevers,  718 

Enema,  in  labour,  190  ;  nutritive,  in 
vomiting  of  pregnancy,  278  ;  in  puer- 

peral septicaemia,  743 
Enteric  fever,  in  pregnancy,  350  ;  in 

puerperal  state,  729  ;  relation  of, 
to  puerperal  fever,  711 

Enterocele,  vaginal,  obstructing  labour, 427 

Enucleation  of  fibroid  tumours  in  la- 
bour, 423 

Epiblast,  54 
Epistaxis,  in  pregnancy,  346 
Epithelium,  of  Graafian  follicle,  31  ;  of 

ovary,  29 

Ergot,  in  abortion,  362,  364  ;  in  acci- 
dental haemorrhage,  3S9  ;  in  hyda- 

tidiform  mole,  326  ;  dangers  of, 
in  labour,  401  ;  use  of,  in  labour, 
401  ;  for  induction  of  labour,  535  ; 
in  post-partum  hemorrhage,  691 ;  in 
placenta  prsavia,  385 

Erosions  of  cervix,  in  pregnancy,  276 
Erotomania,  767 

Eruptions,  in  pregnancy,  2S0  ;  in  puer- 
peral fevers,  708,  722,  725 
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Erysipelas,    in    pregnancy,   350 ;  in 
puerperal  state,  749  ;  relation  of,  to 
puerperal  fever,  706 

Ether,  administration  of,  for  version  in 
accidental  haemorrhage,  390  ; 
in  placenta  praevia,  385 

—    subcutaneous  injection   of,  in 
post-partum  haemorrhage, 

695  ;  in  thrombosis  or  embo- 
lism of    pulmonary  artery, 

756 
Eustachian  valve,  74 

Evisceration,  in  shoulder  pi-esentation, 441 

Evolution,    spontaneous,    437  ;  with 
doubled  body,  438 

Examination  in  labour,  184,  187 
Exanthemata.    (See  Zymotic  diseases.) 
Excoriation  of  nipple,  771 
Excretions,  in  puerperal  state,  242 
Exhaustion  in  labour,  393 
Exochorion,  62 
Exomphalos,  331,  449 
Exostosis,  pelvic  deformity  from,  526 
Expression,  of  foetus,  401 ;  in  pelvic 

presentations,  229,  679  ;  of  placenta, 
199 

Extension  of  fcetal  head,  in  normal  la- 
bour, 171  ;  in  the  flattened  pelvis, 

476;  in  face  presentation,  210;  of  the 
after-coming  head,  482,  497 

External  rotation,  in   normal  labour, 
172;  in  face  presentation,  213 

Extraction  of  fcetus,  after  craniotomy, 
610  ;  by  feet,  674 ;  in  pelvic 
presentation,  673  ;  in  Caesar- 

ian section,  628  ;  after  death 
of  mother,  632 

—  of  head,  in  pelvic  presentations, 
229,  497 

Extra-uterine  fcetation,  2(54  ;  abdomi- 
nal, 265;  abdominal  section  in,  272; 

ovarian,  267  ;  tubal,  267  ;  the  pla- 
centa in,  269  ;  symptoms  of,  270  ; 

treatment  of,  272 
Extroversion  of  viscera,  331,  149 

Face  Presentation,  205  ;  causation. 
207  ;  diagnosis,  21 5  ;  mechanism  of 
labour  in,  209  ;  moulding  of  head  in, 
214 ;  treatment,  217  ;  varieties,  209 

Fallopian  tubes,  position  of,  40 ;  in 
extra-uterine  fetation,  267 

False  pains,  ]  42 
Faradisation.    ( See  Electricity. ) 
Fatty  degeneration,  of  fetus,  267,  538 ; 

of  decidua,  317  ;  of  placenta,  316 
Fecundation,  47 
Feeding,  artificial,  of  infant,  260 
Femora,  effects  of  pressure  of,  on  pelvis, 

23,  459 
Fever,  enteric,  350,  711,  729  ;  mala- 

rial, 348  ;  puerperal  (sec  Puerperal 
fevers)  ;  relapsing,  350  ;  typhus, 
350,  711,  729 

Fibroid  tumours,  diagnosis  of,  from 
pregnancy,  123  ;  complicating  preg- 

nancy, 347  ;  as  a  cause  of  dystocia, 
421 

Fillet,  soft,  in  breech  presentations, 
677  ;  whalebone,  543 

Fissure  of  nipple,  771 
Fistula,  recto-vaginal,  486  ;  vesico- 

vaginal, 486 
Flattened  pelvis,  470  ;  mechanism  of 

labour  in,  475  ;  treatment  of  pro- 
tracted labour  in,  488  ;  rare  forms 

of,  483 Flatulence  in  pregnancy,  279 
Flexion,  of  foetal  head  in  normal  labour, 

166  ;  in  flattened  pelvis,  476;  in  face 
presentation,  213 

Fluid,  amniotic.    (See  Liquor  amnii.) 
Fcetal  head,  anatomy  of,  78  ;  after- 

coming,  extraction  of,  229,  497  ; 
after-coming,  perforation  of,  621  ; 
articulation  of,  85  ;  diameters  of, 
81  ;  extension  of,  171,  210,  476  ; 
external  rotation  of,  172,  213  ;  flexion 
of,  166,  213,  476  ;  fontanelles  of, 
79  ;  internal  rotation  of,  170,  211  ; 
influence  of  sex  and  race  on,  83  ; 
moulding  of,  in  vertex  presentation, 
178  ;  in  face  presentation,  214  ;  in 
brow  presentation,  217  ;  perforation 
of,  606  ;  sutures  of,  79 

Foetal  heart,  119  ;  in  twin  pregnane^, 
236  ;  in  protracted  labour,  393  ;  in 
pelvic  presentation,  120;  variation  of, 
according  to  sex  and  size  of  fretus 
121 

Fcetation,  extra-uterine.  (See  Extra- 
uterine fcetatiou. ) 

Foetus,  abnormalities  of,  obstructing 
labour,  430  ;  ascites  of,  453  ;  at  termt 
73 ;  attitude  of,  87  ;  circulation  of, 
74  ;  dead,  retention  of  in  utero,  335  ; 
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death  of,  335  ;  degeneration  of,  267, 
538  ;  development  of,  71  ;  diagnosis  i 
of  death  of,  337;  emphysema  of,  451; 
extraction  of  (see  Extraction)  ;  exces- 

sive development  of,  449  ;  habitual 
death  of,  530  ;  heart-sounds  of  (see  i 
Foetal  heart) ;  hydrocephalus  of,  451 ;  j 
maceration  of,  336  ;  movements  of,  | 
116  ;  mummification  of,  337  ;  oedema  ! 

of,  450  ;    papyraceus,   337  ;   posi-  j tions  of,  162  ;  presentations  of,  86  ; 
putrefaction  of,  337  ;  srze  of,  in  suc- 

cessive months,  71 ;  tumours  of,  332, 
445  ;  weight  of,  73 

Follicles,  Graafian,  30  ;  of  areola,  in 
pregnancy,  105 

Fontanelles,   79  ;  recognition   of,    in  1 
labour,  184 

Foot  presentations,  221 
Foramen  ovale,  74 
Forceps,  antesthetics  in  application 

of,  556  ;  application  of,  555  ;  to 

after-coming  head,  583  ;  the  author's 
axis-traction,  580  ;  Aveling's  axis- 
traction,  548  ;  Barnes's,  551  ; 
Barnes's  craniotomy,  616  ;  cranio- 

tomy, 615  ;  Chamberlen's,  544  ; direction  of  traction  with,  565  ; 
history  of,  544  ;  indications  for, 
403  ;  in  contracted  pelvis,  490, 
497  ;  in  eclampsia,  296 ;  in  face 

presentation,  582  ;  in  brow  pre- 
sentation, 219  ;  in  breech  presenta- 

tion, 678  ;  in  occipito-posterior  po- 
sitions, 581  ;  in  prolapse  of  funis, 

660  ;  in  placenta  pravia,  386  ;  in 
protracted  labour,  403  ;  in  rigidity 
of  cervix,  413  ;  in  rupture  of  uterus, 

644  ;  Levret's,  546  ;  leverage  action 
of,  572 ;  locking  of,  563 ;  long 
curved,  550  ;  long  straight,  546 ; 
mechanical  action  of,  548  ;  ovum, 
367  ;  use  of  ovum,  in  abortion,  367  ; 

Roper's  craniotomy,  616  ;  short 
straight,  544  ;  short  curved,  545  ; 

Simpson's,  551  ;  Simpson's  axis- 
traction  ;  579 ;  Smellie's,  544  ; 
Tarnier's  axis-traction,  548,  576  ; 
uterine  tenaculum,  366 

Forces  in  labour,  157  ;  auxiliary,  160  : 

anomalies  of  expulsive,  397  ;  magni- 
tude of,  161 

Fossa  navicularis,  651 

Fourchette,  laceration  of,  652 

Fractures,    causing  pelvic  deformity, 
527  ;  intra-uterine,  332 

Funic  souffle,  122 
Funis,  anomalies  of,  329  ;  arteries  of, 

68  ;  care  of,  in  new-born  infant,  259  ; 
coiling  of,  330,  456  ;  expression  of, 
657  ;  knots  in,  329  ;  laceration  of, 
456  ;  ligature  of,  197  ;  management 
of,  in  pelvic  presentation,  228,  679  ; 
marginal  insertion  of,  314  ;  presen- 

tation of,  657  ;  prolapse  of,  657  ; 
reposition  of,  660  ;  shortness  of, 
causing  dystocia,  455  ;  structure  of, 
68  ;  torsion  of,  330  ;  tying,  in 
labour,  197  ;  vein  of,  68 

Funnel-shaped  pelvis,  469 

GALACTOCELE,  775 
Galactorrhcea,  770 

Ganglion  cervicale  uteri,  138  ;  dis- 
eased,  as  cause    of  post-partum 

hannorrhage,  689 
Gangrene,  as  result  of  embolism,  757 
Gastro-elytrotomy.  (See  Laparo-elytro- 

tomy. ) 

Gastrotomy.  (See  Abdominal  section 
and  Caesarian  section.) 

Genital  canal,  atresia  of,  415  ;  lacera- 
tions and  ruptures  of,  640 

Germinal  spot,  32 
—     vesicle,  32 

Germs  in  puerperal  fevers,  704 
Gestation.    (See  Pregnancy.) 
Glands,  mammary  (see  Breasts)  ;  thy- 

roid, changes  of,  in  pregnancy,  345  ; 
uterine,  in  pregnancy,  51 

Glycosuria,  in  pregnancy,  243,  345  ; 
in  puerperal  state,  243 

Graafian  follicle,  30  ;  maturation  of,  39 
Gravid  uterus,  changes  in  cervix  of,  98  ; 

displacements  of,  299  ;  lymphatics 
of,  97  ;  size  of,  in  successive  months, 
97  ;  muscular  fibres  of,  94  :  nerves 
of,  97  ;  vessels  of,  96.  (See  also Uterus. ) 

HiEMATOMETRA,  diagnosis  of,  from  preg- 
nancy, 123 

Hematoma  of  labium,  428 
Htemoptysis,  in  pregnancy,  346 
Haemorrhoids,  in.  pregnancy,  297 
Hcemorrhage,    accidental,    3S6  (See 

Accidental  haemorrhage)  ;  concealed, 
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uterine fcetation,  270  ;  in  pla- 

centa praevia  (Sec  Placenta  praevia) ; 
in  lacerations  of  perineum,  653;  in 
lacerations  of  vulva,  656  ;  in  preg- 

nancy, 346,  373  :  in  vaginal  throm- 
bus, 428  ;  in  Caesarian  section,  628  ; 

in  laparo-elytrotomy,  638  ;  post- 
partum {See  Post-partum  haemorr- 

hage) ;  secondary  puerperal,  701  ; 
unavoidable  (See  Placenta  praevia). 

Hand,  choice  of,  in  version,  589,  599  ; 
diagnosis  of,  from  foot,  434 

Head,  fetal.    (See  Foetal  head. ) 
Heart,  diseases  of,  in  pregnancy,  341  ; 

hypertrophy  of,  in  pregnancy,  106 
Heart  -  sounds,  fetal.  (See  Foetal 

heart. ) 
Hemiplegia,  puerperal,  758,  761 
Hernia  of  gravid  uterus,  311 
Hook,  blunt,  678  ;  small  blunt,  for  use 

in  version,  603  ;  decapitating,  440 
Hospitals,  lying-in,  mortality  in,  738  ; 

prophylaxis  of  puerperal  septicaemia 
in,  738 

Hour-glass  contraction  of  uterus,  685 
Hydatid  tumours,  obstructing  labour, 

426 
Hydatidiform  mole,  323  ;  treatment  of, 

326 
Hydramnion,  327  ;  treatment  of,  329 
Hydrocephalus,    451  ;   treatment  of, 

453 
Hydrops  amnii,  327 
Hydrorrhcea  gravidarum,  314 
Hydrothorax,  fetal,  obstructing  labour, 

453 

Hygiene  of  pregnancy,  132 
Hymen,  imperforate,  416  ;  in  diagnosis 

of  parity,  125 
Hypoblast,  54 
Hysteria,  in  pregnancy,  282 
Hysterotomy   (see  Caesarian  section) ; 

in  hernia  of  uterus,  312 

Ice,  use  of,  in  haemorrhage,  692 
Icterus,  in  pregnancy,  343  ;  neona- 

torum, 197,  252 
Ilium,  2 
Impregnation,  period  of  possible,  47 
Incarceration    of    retroflexed  gravid 

uterus,  302 

Incision  of  cervix  in  cancer,  420;  of 
perineum,  196  ;  of  vagina,  416 

Induction  of  abortion,  538 ;  in  con- 
tracted pelves,  502 

—  of  premature  labour,  529  ;  in 
contracted  pelves,  500 

Inertia  of  uterus  in  labour,  397  ;  after 
delivery,  688 

Inevitable  laceration    in  primiparae, 
152 

Infant,  new-born,  252  ;  artificial  feed- 
ing of,  260;  apparent  death  of,  667; 

care  of,  259  ;  care  of,  when  prema- 
ture, 538  ;  management  of,  259  ; 

treatment  of  apparent  death  of,  669  ; 
suckling  of,  258 

Infection,  in  puerperal  fevers,  716 
Injections,  intra-uterine,  in  abortion, 

366,  371  ;  as  a  cause  of 
sudden  death,  759  ;  for  in- 

duction of  labour,  536 ;  in 
post  -  partum  haemorrhage, 
692  ;  in  puerperal  septicae- 

mia, 740 
—  vaginal,  for  induction  of  labour, 

530  ;  in  the  puerperal  state, 

254,  738  ;  in  rigidity  of  cer- 
vix, 410 

Insanitary  conditions,  a  cause  of  puer- 
peral septicaemia,  716 

Insanity,  in  pregnancy,  763  ;  in  labour, 
764  ;  in  the  puerperal  state,  765  ; 
in  lactation,  768  ;  treatment  of, 

769 Insomnia,  in  puerperal  insanity,  766, 
767 

Insufflation,  in  asphyxia  neonatorum, 

672 
Internal  rotation,  170;  in  face  pre- 

sentation, 211  ;  in  pelvic  presenta- 
tion, 224 

Intoxication,  septic,  712 
Inversion  of  uterus,  662 ;  treatment, 665 

Involution  of  uterus,  243 
Iron,  injection  of,  in  post-partum 

haemorrhage,  692 
—  in  albuminuria,  287  ;  in  chorea, 

282  ;  in  pregnancy,  690  ;  in 
puerperal  septicaemia  and  pyae- 

mia, 744 ;  in  mammary  ab- 
scess, 775 

Irrigation,  uterine,  in  abortion,  366, 
371 ;  in  puerperal  septicaemia,  740 
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Irrigation,  vagina],  for  induction  of  la- 
bour, 530  ;  in  the  puerperal  state, 

254,  738 ;  in  rigidity  of  cervix, 
410 

Ischium,  2  ;  planes  of,  1 4 

Jaundice,  in  pregnancy,  343  ;  in  new- 
born child,  197,  252 

Jaw  traction,  in  contracted  pelves,  498  ; 
in  pelvic  presentation,  232 

Joints.    (See  Articulations.) 

Kidneys,  disease  of,   in  pregnancy, 
283 

Kiestein,  107 
Knee,  presentation  of,  221  ;  diagnosis 

of,  from  elbow,  434 
Knots  in  funis,  329 
Kyphotic  pelvis,  520 

Labour,  134 ;  anesthesia  in,  202  ; 
arrest  of,  393 ;  causes  of,  134  ; 
duration  of,  155  ;  induction  of  pre- 

mature, 529  ;  management  of  natural, 
186;  mechanism  of,  157;  missed,  338; 
pains  (see  Pains) ;  position  of  pa- 

tient in,  187  ;  precipitate,  391  ; 
prolonged,  393 ;  stages  of,  142 ; 
treatment  of  protracted,  399 

Laceration,  of  cervix  uteri,  648  ;  of 
genital  canal,  640  ;  of  perineum, 
650  ;  of  uterus,  640;  of  vagina,  650; 
of  vulva,  656 

Lactation,  diet  of  women  during,  259  ; 
disorders  of,  770  ;  insanity  of,  768  ; 
management  of,  257 

Laminaria  tents,  in  incomplete  abor- 
tion, 369 

Laparo-elytrotomy,  637 
Laparotomy.    (See  Abdominal  section.) 
Lateral  obliquity  of  fcetal  head.  (See 

Obliquity. ) 
Length  of  foetus  at  term,  73 
Lever  (See  Vectis) ;  action  of  forceps 

as,  572 
Levret's  forceps,  546 
Ligature,  of  funis,  197 
Liquor  amnii,  57 ,  deficiency  of,  329  ; 

function  of,  in  labour,  59,  145 
Lithopedion,  267 

Liver,  acute  atrophy  of,  344  ;  functions of,  in  fcetus,  77 
Lochia,  245  ;  arrest  of,  724,  733  ;  de- 

composition of,  714,  724 
Locking,  of  forceps,  563  ;  of  twins, 

445 
Longings,  unnatural,  in  pregnancy.  108 

764 Lungs,  diseases  of,  in  pregnancy,  342 ; 
in  puerperal  state,  711,  722,  728 

Lying-in  hospitals,  mortality  in,  738 ; 
prophylaxis  of  puerperal  septicemia 
in,  738 

Lymphangitis,  719 
Lymphatics  of  uterus,  in  pregnancy, 

97  ;  in  puerperal  septicemia,  719 

Maceration  of  foetus,  336 
Malacosteon  pelvis,  503 
Malarial  fever,  in  pregnancy,  348 
Malformations  of  uterus  and  vagina, 

299 
Malposition  of  os  uteri,  41 5 
Mamma.    (See  Breast.) 
Mammary  abscess,  772  ;  treatment  of, 

774 —    changes,  in  pregnancy,  103 
Mania.    (See  Insanity. ) 
Marginal  insertion  of  funis,  314 
Mastitis,  parenchymatous,  772 
Measles  in  pregnancy,  350  ;  in  puer- 

peral period,  711 
Mechanism,  of  labour,  157  ;  in  pelvic 

presentation,  223  ;  in  face  presenta- 
tion, 209  ;  in  the  flattened  pelvis, 

475  ;  in  occipito-posterior  positions, 
173 

Meconium.  73 
Melancholia.    (Sec  Insanity. ) 
Membvana  granulosa,  31 
Membrana  propria,  31 
Membranes,  functions  of,  in  labour, 

145 ;  rupture  of  (Sec  Rupture  of 
membranes.) 

Meningocele,  332 
Menstruation,  32 ;  cessation  of,  in 

pregnancy,  109  ;  continuance  of,  in 
pregnancy,  373  ;  theory  of,  37  ;  com- mencement and  duration  of,  44 

Mesoblast,  54  ;  cleavage  of,  55 
Metritis,  in  puerperal  fevers,  718  :  in 

zymotic  diseases  after  delivery,  729 
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Micrococci,  in  puerperal  fevers,  704  ; 
in  septic  thrombi  and  emboli,  721 

Milk,  248 ;  ai-tificial  human,  262 ; 
ass's,  260  ;  cow's,  261 ;  defective 
secretion  of,  259,  770  ;  excessive 
secretion  of,  770  ;  goats,  260  ; 
means  of  arresting  secretion  of,  258, 
770  ;  uterine,  64  ;  secretion  of,  247 

Milk  fever,  242 
Milk  leg,  748 
Miscarriage.    (See  Abortion.) 
Missed  labour,  338 
Mole,  carneous  or  fleshy,  320  ;  hydati- 

diform,  323 
Monster,  acardiac,  448  ;  anencephalic, 

449  ;  double,  446 
Morning  sickness,  in  pregnancy,  275 
Mortality  of  childbirth,  738 
Moulding  of  foetal  head  in  vertex  pre- 

sentation, 178  ;  in  face  presentation, 
214  ;  in  brow  presentation,  217 

Movements,  fetal,  116  ;  of  fetal 
head,  166 

Muller,  ring  of,  99 
Multiple  pregnancies,  233  ;  diagnosis 

of,  236  ;  management  of  labour  in, 
237 

Mummification  of  fetus,  336 
Muscles,  action  of  abdominal,  in  labour, 

160 
Muscular  action,  effect  of,  on  pelvis, 

25 
Myoma.    (See  Fibroid  tumour. ) 

Nabgele,  lateral  obliquity  of,  175, 
477,  777  ;  oblique  pelvis  of,  513 

Narcotics,  in  eclampsia,  295  ;  in 
labour,  202  ;  in  post-partum  hemor- 

rhage, 694;  in  phlegmasia  dolens, 
751  ;  in  puerperal  septicaemia,  744  ; 
in  puerperal  insanity,  769  ;  in 
threatened  abortion,  362 

Nausea  in  pregnancy,  275 
Nephritis,  in  pregnancy,  283 
Nerves  of  uterus,  97 
Nervous  shock  after  delivery,  7 60 
Nervous  system,  changes  of,  in  preg- 

nancy, 108 
Neuralgia  in  pregnancy,  280 
New-born  child.    (See  Infant. ) 
Nipples,  changes  of,  in  pregnancy,  104  ; 

depressed,    771  ;  excoriations  and 
fissures  of,  771 

Noose,  use  of,  in  version,  to  prolapsed 
arm,  601  ;  to  leg,  604 

Nulliparous  uterus,  characters  of,  250 
Nurse,  wet,  selection  of,  260 
Nursing.    (See  Lactation. ) 
Nutrition  of  foetus,  67 
Nymphomania,  767 

Oblique  pelvis  of  Naegele,  513  ; 
scoliotic,  511  ;  due  to  disease  of  one 

leg,  512 
Obliquity,  lateral,  of  fetal  head,  175  ; 

in  flattened  pelvis,  477  ;  causation 
of,  777 

Occipitoanterior  positions,  162;  mech- 
anism in,  166 

Occipito-posterior  positions,  164  ;  man- 
agement of,   193  ;  mechanism  in, 

173  ;  use  of  vectis  in,  541 
QSdema,  in  albuminuria  of  pregnancy, 

285  ;  of  placenta,  323 ;  in  preg- 
nancy, 297  ;   of  vulva,  obstructing 

labour,  429  ;  of  fetus,  450 
Omphalo-mesenteric  vessels,  55 
Operations,  surgical,  in  pregnancy,  347 
Ophthalmia  neonatorum,  prophylaxis  of, 

259 

Opiates.    (See  Narcotics.) 
Osteo-malacia,  503 
Osteophytes,  puerperal,  107 
Os  uteri  (Sec  Cervix  uteri)  ;  atresia  of, 

415;  dilatation  of,  in  labour,  143, 
149  ;  erosions  of,  in  pregnancy,  276  ; 
position  of  internal,  in  pregnancy  and 
labour,  99,  395  ;  malposition  of,  415  ; 
rigidity  of,  408 

Ovarian  tumours,  in  pregnancy,  346  ; 
diagnosis  of,  from  pregnancy,  123  ; 
in  labour,  424 

Ovaries,  anatomy  of,  30  ;  development 
of,  28 Ovulation,  28,  32 

Ovules,  development  of,  28 
Ovum,  early  development  of,  49  ;  dis- 

eases of,  313  ;  an  early  human,  61  ; 
fecundation  of,  47  ;  forceps,  in  abor- 

tion, 367  ;  premature  expulsion  of, 
352  ;  primordial,  28  ;  segmentation 
of,  49 

3  F 
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Oxytocics,  for  induction  of  labour,  535  ; 
in  protracted  labour,  401 

Pain,  cause  of,  in  labour,  140 
Pains,  labour,  138  ;  anomalies  of,  397  ; 

duration  of,  138  ;  effect  of,  on  foetal 
and  maternal  beart,  141  ;  irregu- 

lar, 397  ;  irregular,  in  third  stage, 
685,  688  ;  nervous  mechanism  of, 
136  ;  premonitory,  142  ;  spasmodic, 
397;  spurious,  142 

Palpation,  abdominal,  in  pregnancy, 
183,  188 

Palpitation  of  heart,  in  pregnancy, 
280 

Paralysis,  from  cerebral  haemorrhage, 
761 ;  from  embolism  of  cerebral 
arteries,  758 

Parametritis,  719  (See Pelviocellulitis); 
remote,  720 

Parity,  diagnosis  of,  249 
Parous  uterus,  characters  of,  250 
Parturient  canal,  axes  of,  17,  19 
Parturition.    (See  Labour.) 

Pavilion,  Tarnier's,  for  lying-in  pa- 
tients, 739 

Pelvic  cellulitis,  719  ;  symptoms  and 
course,  730  ;  treatment,  745 

—  peritonitis,  721  ;  symptoms  and 
course,  730  ;  treatment,  745 

—  presentations,  220  ;  causes  of, 
221 ;  blunt  hook  in,  678  ; 
bringing  down  leg  in,  675  ; 
extraction  of  head  in,  229  ; 
extraction  of  foetus  in,  673; 
diagnosis  of,  222  ;  digital 
traction  in,  677  ;  extraction 
of  trunk  in,  674  ;  forceps  to 
after-coming  head  in,  583  ; 
forceps  to  breech  in,  678 ; 
heart-sounds  in,  120  ;  in- 

juries to  foetus  in,  681  ; 
liberation  of  arms  in,  679  ; 

management  of,  228  ;  me- 
chanism of,  223  ;  prognosis 

of,  227  ;  soft  fillet  in,  677 ; 
varieties  of,  221 

Pelvimeter,  461 

Pelvimetry,  460  ;  external,  461  ;  in- ternal, 464 

Pelvis,  sequabiliter  justo  major,  458  ; 

squabiliter    jnsto     minor,     468 ; 

anatomy  of,  1 ;  articulations  of, 
9 ;  axes  of,  17 ;  brim  of,  5  ;  con- 

tracted, 458  ;  development,  21  ;  dia- 
meters of,  13  ;  difference  between 

male  and  female,  5  ;  enlarged,  458  ; 
flattened,  470 ;  funnel-shaped,  469  ; 
generally  contracted,  468  ;  inclina- 

tion of,  7 ;  infantile,  20,  468 ; 
kyphotic,  520 ;  malacosteon,  503 ; 
masculine,  469  ;  male,  5  ;  measure- 

ments of,  12  ;  osteomalacic,  503  ; 
oblique,  of  Naegele,  513  ;  oblique 
scoliotic,  511  ;  oblique  from  disease 
of  one  leg,  512  ;  outlet  of,  5  ; 

planes  of,  17 ;  pseudo-malacosteon, 
509  ;  rachitic,  469,  471,  509  ; 

Robert's,  518  ;  scoliotic,  511  •  split, 
484  ;  spondylolisthetic,  523  ;  straits 
of,  5  ;  tumours  of,  obstructing 
labour,  526  ;  triradiate,  503,  509 

Perchloride  of  iron,  injection  of,  in 
post-partum  haemorrhage,  692 

—  of  mercury,  as  antiseptic,  255, 

738 
Perforation     (See     Craniotomy),  of 

uterus,  647 

Perforator,  Oldham's,  607  ;  Simpson's, 607 

Pericarditis,  in  puerperal  septicaemia, 

722 Perimetritis,  721.    (See  Pelvic  perito- 
nitis.) 

Perineum,  distension  of,  in  labour,  152  ; 
examination  of,  after  delivery,  200  ; 
laceration  of,  650  ;  preservation  of, 
194  ;  rigidity  of,  417  ;  treatment  of 
lacerated,  653 

Peritonitis,  pelvic.    (See  Pelvic  perito- 
nitis. ) 

—  in  puerperal  septicaemia,  720, 
725  ;  in  abortion,  35S  ;  in 
extra-uterine  foetation,  266 

Pessary,  in  retroflexion  of  gravid  uterus, 
306  ;  in  prolapse  of  gravid  uterus, 
310 

Phlebitis,  in  puerperal  septicaemia,  721, 
727 

Phlegmasia  dolens,   748 ;  treatment, 

751 
Phthisis,  in  pregnancy,  342  ;  in  puer- 

peral insanity,  768 
Physometra,  662 
Pigmentation,  in  pregnancy,  108 
Pilocarpine,  in  eclampsia,  295 
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Placenta,  adhesion  of,  684  ;  anatomy 
of,  61  ;  anomalies  of,  314  ; 
artificial  separation  of,  687  ; 
battledore,  314  ;  calcareous 
degeneration  of,  316  ;  decom- 

position of,  714;  diseases  of, 
314  ;  circulation  in,  63  ;  coty- 

ledons of,  66  ;  detachment 
of,  154  ;  development  of,  63  ; 
expulsion  of,  154  ;  expression 
of,  199  ;  fatty  degeneration 
of,  318;  functions  of,  67; 
haemorrhage  in,  320  ;  inflam- 

mation of,  315  ;  in  multiple 
pregnancy,  234,  237  ;  mem- 
branacea,  315 

—  praevia,  374;  cause  of  bleeding 
in,  377  ;  cervix  uteri  in,  375  ; 
pathological  anatomy,  376  ; 
symptoms  and  course,  379  ; 
treatment,  381 

—  retention  of,  683  ;  retention  of, 
in  abortion,  357  ;  succentu- 
riata,  315  ;  syphilis  of,  318  ; 
tumours  of,  320  ;  varieties  of, 
in  animals,  61  ;  villi  of,  61 

Placentitis,  315 
Planes  of  pelvis,  17,  19 
Pleurisy,  722,  728 
Pleuropcritoneal  space,  56 
Plugging  vagina,  in  abortion,  364  ; 

method  of,  364  ;  in  placenta  prsevia, 
382 

Plural  pregnancy.  (See  Multiple  preg- nancy). 
Pneumonia,  in  pregnancy,  343  ;  re- 

lation of,  to  puerperal  fever,  711  ; 
as  complication  of  puerperal  septi- 

caemia, 722,  728 
Podalic  version,  588 
Polarity  of  uterus,  139 
Polypus,  obstructing  labour,  423 
Porro's  operation,  632 Porte-fillet,  678 
Positions,  of  foetus,  in  vertex  presenta- 

tion, 162  ;  diagnosis  of,  183 
Position  of  patient  in  labour,  187 
Post-partum  haemorrhage,  687  ;  causa- 

tion, 688  ;  prophylaxis,  690  ;  treat- 
ment, 691  ;  transfusion  of  blood  in, 

695  ;  intra-venous  injection  of  saline fluid  in,  700 
Precipitate  labour,  391 
Pregnancy,  abnormal,  264  ;  abnormali- 

ties of  uterus  in,  299  ;  abdominal, 
265  ;  accidental  complications  of, 

341  ;  changes  in  the  maternal  or- 
ganism in,  93  ;  diagnosis  of,  109  ; 

diet  in,  132 ;  disorders  of,  due  to 
reflex  and  mechanical  causes,  275  ; 
diseases  of  decidua  and  ovum  in, 
313  ;  duration  of,  127  ;  extra-uterine, 
264  ;  hygiene  of,  132  ;  in  rudimen- 

tary uterine  horn,  269  ;  manage- 
ment of,  132  ;  mechanical  effects  of, 

105  ;  multiple,  233  ;  ovarian,  267  ; 
tubal,  267 ;  tubo-ovarian,  268  ; 
tubo-uterine,  268 

Premature  expulsion  of  ovum,  352 
—      labour,  induction  of,  529 

Presentation,  86  ;  arm,  430  ;  breech, 
220  ;  brow,  216  ;  cause  of  head,  88  ; 
compound,  442,  444 ;  face,  205  ; 
foot,  221  ;  funis,  657  ;  knee,  221 ; 
pelvic,  220  ;  shoulder,  430  ;  trans- 

verse, 430  ;  vertex,  162 
Pressure,  external,  use  of,  in  protracted 

labour,  401  ;  in  pelvic  pre- 
sentations, 229,  679 

—  general  intra-uterine,  157  ;  di- 
rect uterine,  158 

Primiparity,  diagnosis  of,  125 
Primitive  trace,  54 
Primordial  ova,  28 
Prolapse  of  funis,  657  ;  treatment,  659 
—  of  uterus  and  vagina  in  preg- 

nancy, 308  ;  treatment,  310 
Promontory,  false,  481 
Protracted  labour,  393  ;  general  effects 

of,  393  ;  treatment  of,  in  first  stage, 
399 ;  treatment  of,  in  second  stage 400 

Pruritus  in  pregnancy,  281 
Pseudocyesis,  124 
Pseudo-malacosteon  pelvis,  509 
Ptyalism,  in  pregnancy,  279 
Puerperal  eclampsia,  287;  causation, 

290  ;  pathological  anatomy' 293  ;  treatment,  296 
—  fever,  705  ;  abscesses  in,  722, 726,  732  ;  analogy  of,  to  sur- 

gical fever.  703  ;  autogenetic 
variety  of,  713 ;  bacteria  in, 
704  ;  causation  of,  713,  715  • cellulitis  in,  719,  730  • 
diagnosis  of,  732;  classifica- 

tion of,  712;  clinical  his- 
tory of,  723  ;  diphtheroid  dp- 
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posits  in,  718  ;  endometritis 
in,  718  ;  germs  in,  704  ;  in- 

fection in,  716 ;  lesions  of, 
717  ;  metritis  in,  718  ;  micro- 

cocci in,  704  ;  mortality  of, 

•  714-716,  733;  nature  of, 
705  ;  organisms  in,  704  ;  ova- 

ritis in,  721 ;  parametritis  in, 
719,  730  ;  pathological  ana- 

tomy of,  717  ;  peritonitis  in, 
720,  725  ;  phlebitis  in,  721  ; 
prophylaxis  of,  733;  pyaemia 
in,  722,  728  ;  relation  of,  to 
zymotic  diseases,  705  ;  sal- 

pingitis in,  718 ;  septicaemia 
in,  721,  726  ;  symptoms  of, 
723 ;  treatment  of,  739  ; 
thrombosis  in,  721  ;  tympa- 

nites in,  725,  733  ;  ulcers  in, 
718  ;  vomiting  in,  728,  731 

Puerperal  osteophytes,  107 
—  state,  diagnosis  of,  249  ;  diet 

in,  255  ;  management  of,  254 ; 
secretions  and  excretions  in, 
242  ;  physiology  of,  241  ; 
temperature  in,  241  ;  treat- 

ment of,  254  ;  sudden  death 
in,  752 ;  vaginal  irrigation 
in,  738 

Pulmonary    arteries,    embolism  and 
thrombosis  of,  752 

Pulse  in  haemorrhage,  690  ;  in  embo- 
lism and  thrombosis,  756  ;  in  labour, 

141  ;  in  protracted  labour,  393  ;  in 
puerperal  state,  241 ;  in  puerperal 
septicaemia,  724,  726  ;  in  rupture  of 
uterus,  643 

Puncture  of  membranes,  for  induction 
of  abortion,  539  ;  for  induc- 

tion of    premature  labour, 
531  ;   in  accidental  haemor- 

rhage, 389  ;  in  placenta  prae- 
via,  384 

—    in  oedema  of  vulva,  429 
Pyaemia,  in  puerperal  state,  722,  728 
Pyrosis,  in  pregnancy,  279 

QnioKENiNa,  116 
Quinia,  in  protracted  labour,  402  ;  in 

puerperal  fever,  743 

Rack,  influence  of,  on  foetal  skull,  84  ; 
on  pelvis,  7 

Rachitic  pelvis,  flattened,  471  ;  gene- 

rally contracted,  469  ;  pseudo- 
malacosteon,  509  ;  scoliotic,  511 

Rachitis,  intra-uterine,  334 
Rectocele,  427 
Recto-vaginal  fistula,  486 
Refrigeration,  in  puerperal  fevers,  744 
Relapsing  fever,  in  pregnancy,  350 
Reposition  of  funis,  661 

Repositor,  funis,  Roberton'a,  661  ; catheter  adapted  as,  661 

—  Aveling's,  for  inversion  of  ute- 
rus, 666 

Resistances  in  labour,  161 
Respiration,    artificial,    in  asphyxia 

neonatorum,  670  ;  changes  of,  in 
pregnancy,  107 

Restitution  of  foetal  head,  172  ;  in 
face  presentation,  213 

Retention   of  placenta,  in  abortion, 
357  ;  after  delivery,  683 

—  in   utero  of  blighted  ovum, 
321,  336  ;  of  dead  foetus,  338 

—  of  urine,  in  pregnancy,  304  ; 
in  labour,  426  ;  in  puerperal 
state,  243 

Retraction  of  uterus,  394 
Retroflexion  and  retroversion  of  gravid 

uterus,  300  ;  results,  302  ;  symp- 
toms, 304  ;  treatment,  305 

Rickets  (See  Rachitic  pelvis) ;  opera- 
tion of,  in  causing  pelvic  deformity, 

472 

Rigidity  of  cervix  uteri,  spasmodic,  407 ; 
organic,  408  ;  treatment,  409 

—  of  perineum,  417 
Rigor,  in  labour,  142  ;  after  delivery, 

241  ;  in  puerperal  septicaemia,  723, 
727.  733  ;  in  pelvic  cellulitis,  730 

Ring  of  Baudl,  99,  395 
Robert's  transversely  contracted  pelvis. 

518 
Rotation,  external,  of  foetal  head,  in 

vertex  presentation,  172  : 
in  face  presentation,  213 

—  internal,  in  vertex  presenta- 
tion, 170;  in  pelvic  pre- 

sentation, 224  ;  in  face  pre- 
sentation, 211 

Rotations  of  foetal  head,  in  passing 
flattened  pelvis,  481 

Rupture  of  membranes,  artificial,  in 
labour,  192  ;  for  induction  of  labour, 
531  ;  in  accidental  haemorrhage, 

389  ;  in  placenta  pra?via,  384 
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Rupture  of  genital  caval,  640  ;  of 

pelvic  articulations,  656  ;  in- 
complete of  uterus,  646 

—  of    membranes,  spontaneous, 
145,  161 

—  of    perineum,    650 ;  central, 
652  ;  treatment,  653 

—  of  sac  in  extra-uterine  feta- 
tion, 267 

—  of   uterus  and  vagina,    640  ; 
treatment,  644 

Rut,  analogy  of,  to  menstruation,  37 

Sac,  in  extra-uterine  pregnancy,  266  ; 
injections  into,  272 ;  puncture  of, 
272  ;  rupture  of,  267 

Sacro-iliac  S3rnchondrosis.  (See  Synchon- 
drosis. ) 

Sacrum,  3  ;  mechanical  action  of,  11 
Salicylates,  in  puerperal  septicemia, 

744 
Salivation,  in  pregnancy,  279 
Scarlatina,  in  pregnancy,  350  ;  in 

puerperal  state,  728  ;  relation  of,  to 
puerperal  fevers,  707 

Scalp-tumour.  (See  Caput  succedaneum. ) 
Scoliotic  pelvis,  511 

Scoop,  Thomas's  serrated,  for  enucleat- 
ing fibroids,  424 

Seasons,  relation  of,  to  puerperal 
septicaemia,  715 

Secondary  areola,  104 
Section,  Caesarian.  (See  Caesarian  sec- 

tion.) 
Secretion  of  milk,  247 
Secretions,  in  pregnancy,  107  ;  in  puer- 

peral state,  242 
Segmentation  of  yolk,  49 
Septicaemia,  after  abortion,  358  ;  in 

extra-uterine  fetation,  266  ;  in  puer- 
peral state,  721,  726.  (See  also  Puer- 
peral fevers.) 

Septic  infection  and  septic  intoxication, 
712 

Serous  lochia,  246 
Sex,  prediction  of,  121 
Shield,  nipple,  771,  772 
Shock,  after  delivery,  760  ;  as  a  cause 

of  puerperal  fever,  715 
Shortening,    apparent,    of   cervix  in 

pregnancy,  100 
Shoulder  presentations,  430  ;  varieties, 

432  ;    natural  terminations,    435  ; 
treatment,  439 

Shoulders,  delivery  of,  in  head  presen- 
tation, 172  ;  in  pelvic  presentation, 

225,  674 
Show,  in  labour,  144 
Sickness.    (See  Vomiting.) 
Signs  of  pregnancy,  109 
Silvester's  method  of  artificial  respira- tion, 670 

Simpson's  forceps,  551  ;  axis-traction forceps,  579 

Sinuses,  of  uterus,  96  ;  in  puerperal 
state,  244 

Sitting,  effect  of,  on  pelvis,  24 
Skin,  pigmentation  of,  in  pregnancy, 

108,  244 
Sleeplessness.    (See  Insomnia. ) 
Small-pox,  in  pregnancy,  349 ;  in  puer- 

peral state,  711,  729 
Smellie's  forceps,  544 
Somatopleure,  55 
Souffle,  funic,  122  ;  uterine,  117 
Spasmodic  rigidity  of  cervix,  407 
Spermatozoa,  47 
Spina  bifida,  332  ;  obstructing  labour, 

455 

Spinal  cord,  function  of,  in  labour, 137 

Spines  of  ilia,  distance  between,  460 
—  of  ischia,  14 

Splanclinopleure,  55 
Spleen,  rupture  of,  in  labour,  761 
Spondylolisthetic  pelvis,  523 
Spondylotomy,  442 
Sponge-tents,  use  of,  in  abortion,  363 
Spontaneous  evolution,  437 
—  rectification,  435 
—  version,  436 

Spot,  germinal,  32 
Spurious  pains,  142  ;  pregnancy,  124 
Stages  of  labour,  143  ;  first,  143  ;  re- 

lative effects  of  protracted  labour  in, 
396  ;  second,  or  expulsive,  150  ; 
third,  153 

State,  puerperal.  (fS'ec Puerperal  state.) Stenosis  of  os  uteri,  415  ;  of  vagina, 416 

Stimulants,  in  haemorrhage,  695  ;  in 
puerperal  fevers,  743 

Styptics,  in  post-partum  haemorrhage, 
692  ;  in  lacerations  of  cervix  and 
vagina,  650 

Suckling.    (See  Lactation.) 
Sudden  death,  during  or  after  labour, 

752 



806 INDEX. 

Sugar  in  urine,  (See  Glycosuria  and Diabetes. ) 
Super-fcecundation,  234 
Super-fcetation,  239 
Surgical  operations  in  pregnancy,  347 
Suspended  animation.  [See  Asphyxia neonatorum.) 
Sutures  of  foetal  head,  79 
Symphysis  pubis,  absence  of,  484  ;  re- 

laxation of,  in  pregnancy,  10  ;  rup- 
ture of,  656 

Synchondrosis,  sacro-iliac,  9  ;  action  of, 
as  fulcrum  of  lever,  22 ;  movement  at, 
in  labour,  10  ;  rupture  of,  656 

Syncope,  in  pregnancy,  280  ;  after 
hemorrhage,  690  ;  after  delivery,  7 60 

Syphilis,  in  pregnancy,  348  ;  affecting 
foetus,  333  ;  as  a  cause  of  abortion, 
355  ;  of  placenta,  318 

Tarnier's  axis-tractionforceps, 548, 576 
Temperature,  in  labour,  141 ;  in  puer- 

peral state,  241 ;  in  puerperal  septi- 
caemia, 724  ;  in  pelvic  cellulitis,  730 

Tetanus,  of  uterus,  394  ;  in  puerperal 
state,  747 

Thrombosis,  of  pidmonary  arteries, 752 ; 
of  veins,  748 ;  in  puerperal  septi- 

caemia, 721,  727 
Thrombus  of  vagina  and  vulva,  427 
Thyroid  gland,  in  pregnancy,  345 
Torsion  of  funis,  330 
Trace,  primitive,  54 
Traction,  direction  of,  with  forceps,  566, 

570,  576  ;  in  delivery  of  after-coming 
head,  229,  497 

Transfusion  of  blood,  695 ;  arterial, 

696  ;  the  author's  apparatus  for, 
698  ;  mediate,  699 

Transverse  presentations,  430 
Trephine  perforator,  608 
Triradiate  pelvis,  503,  509 
Trismus  uteri,  407 
Trunk,  expulsion  of,  196 ;  in  pelvic 

presentation,  225  ;  extraction  of,  in 
pelvic  presentations,  674 

Tubal  foetation,  267 
Tumours,  diagnosis  of,  from  pregnancy, 

123 ;  of  pelvis,  causing  dystocia, 
421  j  of  foetus,  332,  445  ;  of  pla- 

centa, 320 
Tunica  al&uginea,  30 ;  fibrosa,  31 ; 

propria,  31 
Turning.    (See  Version.) 

Twin  pregnancy.  (See  Multiple  preg- 
nancy.) 

Twins,  conjoined,  446  ;  locked,  '  ob- structing labour,  445 
Tympanites,  in  puerperal  septicaemia, 

726,  733];  uteri,  662 
Typhoid  fever,  in  pregnancy,  350  ;  in 

puerperal  state,  711,  729 
Typhus  fever,  in  pregnancy,  350  ;  in 

puerperal  state,  711,  729 

Ulcers,  puerperal,  718 
Umbilical  cord.    (See  Funis.) 

—     vesicle,  54 
Unavoidable  haemorrhage.  (See  Pla- 

centa praevia. ) 

Uraemia,  in  eclampsia,  290  ;  in 
puerperal  insanity,  766 

Urea,  in  liquor  amnii,  58 
Ureter,  dilatation  of  foetal,  58,  454 
Urethra,  imperforate,  of  fcetus,  58,  454 
Urine,  in  pregnancy,  107  ;  retention 

of,  in  labour,  426  ;  in  puerperal 
state,  243 

Uterine  souffle,  117 

Uterus,  abnormalities  of,  in  preg- 
nancy, 299  ;  ante  version  and  ante- 

flexion of,  299  ;  arteries  of,  96  ; 
atresia  of,  415  ;  axis  of,  in  labour. 
399  ;  changes  in,  in  pregnancy,  93, 
111  ;  continuous  action  of,  394  ; 
contractions  of,  in  pregnancy,  114  ; 
contractions  of,  in  labour,  138  ; 
distinctions  between  nulliparous  and 
parous,  250  ;  evacuation  of,  in 
abortion,  364 ;  hemia  of,  311  ; 
hour-glass  contraction  of,  685  ;. 
in  puerperal  septicaemia,  718 ;  in 
puerperal  state,  243 ;  injections 
into  (see  Injections)  ;  irregular 
contractions  of,  397  ;  irrigation  of 
(see  Irrigation)  ;  inversion  of,  662  ; 
involution  of,  243  ;  lymphatics  of, 
97  ;  motor  centre  of,  137  ;  muscular 
fibres  of,  94  ;  nerves  of,  97  ;  perfo- 

ration of,  647  ;  polarity  of,  139  : 
prolapse  of,  308  ;  retraction  of, 
394 ;  retroflexion  and  retroversion 
of,  300  ;  rupture  of,  640  ;  sinuses 
of,  96,  244  ;  size  of,  in  successive 
months  of  pregnancy,  97  ;  tumours 
of,  347,  421  ;  tetanus  of,  394  ; 
tympanites  of,  662  ;  veins  of,  96 
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Vagina,  atresia  of,  416  ;  colour  of,  in 
pregnancy,  114  ;  in  pregnancy,  102, 
113;  in  puerperal  state,  245,  249; 
irrigation  of  (see  Irrigation)  ;  lacera- 

tion of,  650;  mode  of  plugging,  364  ; 
prolapse  of,  308  ;  thrombus  of,  427 

Valve,  Eustachian,  74 
Varicose  veins  in  pregnancy,  297 
Variola,  in  pregnancy,  349  ;  in  puer- 

peral state,  711,  729 
Vectis,  540  ;  in  occipi to-posterior  posi- 

tions, 541 
Veins,  entrance  of  air  into,  758  ;  in- 

flammation of ,  721,  727;  thrombosis 
of,  748  ;  varicose,  in  pregnancy, 
297 

Venesection,  in  eclampsia,  294 
Ventilation,  in  prevention  of  puerperal 

fevers,  733,  739 
Veratrum  viride,  in  puerperal  septi- 

ccemia,  744 
Version,  after  craniotomy,  620  ;  bi- 

polar, 589,  595 ;  cephalic,  585  ; 
choice  of  hand  in,  589,  599  ;  choice 
of  leg  in,  600,  786  ;  combined  ex- 

ternal and  internal,  587  ;  in  acci- 
dental hfemorrhage,  389  ;  in  cancer 

of  cervix  uteri  and  pelvis,  420  ;  in 
flattened  pelves,  490  ;  in  placenta 
praevia,  384  ;  in  prolapse  of  funis, 
660;  in  shoulder  presentations,  599  ; 
in  transverse  presentations,  599  ;  in- 

ternal, 596  ;  podalic,  588  ;  spon- 
taneous, 436 

Vertex  presentations,  cause  of,  88  ; 
positions  of  head  in,  162  ;  move- 

ments of  fetal  head  in,  166  ;  mould- 
ing of  head  in,  178 ;  diagnosis  in, 183 

Vesicle,  germinal,  32  ;  umbilical,  54 
Vesico-vaginal  fistula,  486 
Viburnum  prunifolium,  in  abortion, 

362 

Villi,  chorionic,  62 
Vinegar  in  post-partum  hemorrhage, 

691 
Vitelline  duct,  55 

Vomiting,  of  pregnancy,  275  ;  treat- ment, 277 

—    in  puerperal  septicaemia,  725  ; 
in  rupture  of  uterus,  643 

Vulva,  atresia  of,  416  ;  laceration  of, 
656  ;  cedema  of,  429  ;  pruritus  of, 
in  pregnancy,  281  ;  thrombus  of, 
487  ;  ulcers  of,  in  puerperal  septi- 

caemia, 718 

"Warburg's  tincture,  in  puerperal  sep- ticaemia, 744 

Weaning,  in  mammary  abscess,  774 
Weight  of  foetus,  73 
Wet-nurse,  selection  of,  260 

Yolk,  of  ovum,  32  ;  segmentation  of, 
49 

Zona  pellucida,  32 
Zymotic  diseases,  in  pregnancy,  349  ; 

relation  of,  to  puerperal  fevers,  705, 

THE  END. 
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